AUGUST  1977 
$2.00 


» 


£ 


beams 

mechanical  excellence 
peerless  performance . 


t 


•  • 


to 


•  • 


ttom. 


Tne  outstanding  antenna  system  of  well  known  DXer 
Don  Schliesser,  vV6MAV7K6RVp  is  shown  in  the 
above  close-up  photograph.  A  full  view  of  the  com- 
plex is  shown  in  the  smaller  right-hand  photograph  of 
Dons  beautiful  higb-on-a-hilltop  home. 

After  careful  consideration,  Don  chose  KLM  mono- 
banders,  top  to  bottom;  five  beams  T  topped  by  a 
4  element  40.  a  5  element  20,  a  6  element  15,  a  5 
element  1 0  and  an  1 1  element  2  meter  beam,  Mel  and 


Mike  of  KLM  are  indeed  proud  that  their  high  per- 
form  an  ce  antennas  were  selected  on  a  merit  basis 
over  others  considered  by  Don  Schliesser 

The  KLM  product  line  also  includes  NF(  VHF  and 
UHF  antennas  in  a  very  wide  variety  of  configura- 
tions, log  periodic  types  for  commercial  and  military 
applications  plus  the  rotors  pictured. 

See  your  KLM  dealer  and  pick  up  a  catalog  before 
naking  any  antenna  decision. 


KR-400  azimuth  rotator 
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17025  Laurel  Road,  Morgan  Hill,  California  95037    (408)  779-7363 


KR-500  elevation  rotator 


A  Versatile 
System 
That 

Meets  The 
Changing 
Needs  Of 

The  Electronics 
Industry 
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Davis  500  MHz 
Frequency  Counter 

Features 

*  10  Hz  to  500  MHz 

*  TCXO  Standard  ±  2  pprn,  15-55eC 
(±300  Hz  at  150  MHz) 

*  High  Input  Sensitivity,  30  mv  at  50  MHz 

*  8-Drgit  Display  (for  more  accuracy) 

*  Automatic  Decimal  Point  Placement 

*  Automatic  Input  Limiting 
(eliminates  input  level  adjustment) 

*  Automatic  Self^Check 

*  Selectable  Gate  Times, 
1  ms  (for  rapid  reading) 

and  1  sec  (for  maximum  accuracy).   Provision 
for  10  sec  (for  maximum  accuracy  at  fow 
frequencies) 

*  Plug-In  Time  Base  (for  future  options) 

*  Plug-In  Prescaler  (for  future  options) 

Prices 

500  MHz  Kit  {TCXO  standard) S24&9S 

(for  p reassembled  and  calibrated  TCXO  add  55.00) 

Complete  Kit    Includes  all  parts,  drilled  and  plated  PC  boards. 

cabins |,  switches,  hardware  and  a  complete  instruction  manual 

with  calibrating  instructions    Appro*  8  hrs.  to  assemble 

Factory  service  available  for  $25.00 

All  parts  are  guaranteed  for  90  days. 

Transformer  guaranteed  for  life. 

500  MH2  Faciory  Assembled , .:.    $349.95 

Factory  assembled  units  are  tested  and  calibrated  to 
spec iTica lions,  and  are  guaranteed  for  1  year 
Transformer  guaranteed  for  lite 

Shipping  Charges $200 

Instructions  and  Cafrbrattng  Manual  *....,.        S-X00 

(refundable  with  purchase) 


DAVIS  ELECTRONICS 

636  Sheridan  Drive 

Tonawanda,  New  York    14150 
(716)  874-5848 


Options 


Preamp  Probe  —  designed 
to  probe  miniature 
equipment.    Increases 
counter  sensitivity  to 
15  mv  at  500  MHz,    Works 
on  most  counters 

J>  *4  3 . 3D 


♦    4    +    +    + 


Low  Pass  Probe  —  for 
measuring  audio 
frequencies.   Works  on 
most  counters    $15.00 


Crystal  Oven  Option 
(plug-in)  —  increases 
accuracy  over  a  wider 
temperature  range, 
i  5ppm,  0  to  60°C 

$49.95 


¥      ¥      ¥      ¥ 


10-Sec,  Time-Base  Switch 
Option  —  extends  low- 
frequency  accuracy 
$10,00 
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High  Impedence  Probe  — 
increases  rmpedence  to 
10  m-ohm  for  use  below 
50  MHz,  Works  on  most 
counters $15.00 


Large  (.43")  Digit 
Option,  available  on 
preassembfed  model 
only $10.00 


12-Volt  DC  Option  for 
portable  operation 

I      i     I     I     I      111     -ft      ■■■■JJHff         ^     I    "■  VU 


Digital  Temperature 

Converter  —  displays 

temperatures  from 

Oto  T00*C    Works 

on  most  counters  (probe 

Included) $69.95 
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EDITORIAL  BY  WA  YNE  GREEN 


ARE  YOU  MISStNG  SOME 
GOOD  ARTICLES  IN  KILOBAUD? 

VESr 

Our  policy  is  to  make  sure  that 
articles  are  not  reprinted  between  73 
and  Kilobaud  . , .  and  this  means  that 
you  are  missing  a  lot  of  very 
important  material  if  you  are  not 
getting  oof  ft  magazines. 

The  articles  in  Kilobaud  cover  a 
wide  range  of  topics,  centered  on  the 
new  microprocessor  chips  .  . .  articles 
on  wire- wrapping,  how  memory 
works,  the  new  printers,  handling  ICs, 
surplus  keyboards,  video  terminals, 
video  generators,  and  a  lot  of  stuff  on 
the  various  microcomputers  and 
programs  for  them  ...  a  whole  tot. 

Most  of  this  material  will  be  pub- 
lished just  once,  so  you'll  need  your 
back  issues  of  Kilobaud  to  use  as  a 
library  for  reference  .  . .  on  business 
programs,  games,  operating  systems, 
interconnections  of  popular  boards, 
etc. 

You'd  best  send  in  your  sub- 
scription now  . .  .  before  this  new 
scene  gets  too  far  away  from  you.  It's 
going  to  be  big  .  .  .  and  fun  .  . .  and 


there  is  more  opportunity  here  than  in 
anything  we've  seen  in  the  past. 

Send  in  your  subscription  to 
Kilobaud  and  find  out  why  it  is  the 
most  popular  small  computer  maga- 
zine out.  It's  just  as  packed  with  good 
articles  as  73  ,  ,  and  you  already  have 
the  background  to  understand  them, 

OPENINGS  AT  73 
The  staff  at  73  is  at  an  all -time  high 
. . ,  and  still  more  are  needed  to 
pursue  the  expanding  magazine,  book, 
and  computer  aspects  of  the  business. 
Help  is  needed  in  the  form  of  a 
dyed  in  the  wool  amateur  with  writing 
and  editing  experience,  to  help  with 
the  rapidly  growing  book  department- 
Help  is  needed  in  drafting.  We  need 
someone  to  work  at  73  and  draft  the 
schematics  for  the  magazine.  Com 
puter  programmers  and  technicians 
are  needed  to  help  with  the  develop- 
ment and  production  of  business  and 
educational  programs  for  microcom- 
puters. 

Oddly  enough.  Kilobaud  Magazine 
may  surpass  73  in  revenues  within  its 
first  year  of  publication,  and  the  sale 


of  computer  programs  is  expected  to 
soon  dwarf  both  magazines  in  sales. 

Our  first  big  exposition, 
COMPLTTERMANIA™,  will  be  held 
in  Boston  in  late  August,  and  is  the 
first  of  many  such  expositions  we'll  be 
running.  This  show  is  budgeted  at 
S350,QOG.  so  it  is  a  big  undertaking. 
Further  shows  are  being  planned  for 
San  Francisco  and  other  cities,  using 
the  team  which  will  be  putting  on 
COMPUTE RMANI A.  Not  bad  for  a 
tiny  group  of  people  in  New  Hamp 
shire  who  are  having  the  time  of  their 
lives. 

CODE  LEARNING 
SYSTEIVIS  STUDIED 

A  recently  released  study  from  the 
University  of  Southern  Illinois  showed 
the  results  of  a  series  of  code  learning 
tests.  The  conclusions  to  be  drawn 
from  these  tests  were  inescapable. 

This  was  essentially  a  test  of  the  73 
system  of  learning  the  code  vs.  the 
system  used  by  most  other  code 
courses  (such  as  those  from  the 
ARRL).  The  main  difference  is  that 
the  73  system  starts  beginners  out 
with  the  sound  patterns  of  code  sent 
at  13  words  per  minute,  white  the 
others  start  out  with  the  individual 
characters  sent  at  a  very  low  speed 
and  change  the  sound  patterns  as  they 
speed  up. 

The  result,  as  has  been  noted  in  73 
before,  is  that  the  73  code  tapes  do 
not  have  the  pronounced  learning 
plateau  to  be  surmounted  that  other 
tapes  do.  Thus  the  73  tapes  require 
substantially  less  time  for  mastering 
the  code. 

The  faster  learning  with  the  73 
code  tapes  results  in  a  much  higher 
percentage  of  Novices  being  licensed, 
and  far  fewer  dropouts  in  the  Novice 
courses  run  by  clubs.  Clubs  running 
Novice  or  Tech  jor  General,  for  that 
matter)  programs  should  make  note  of 
this  and  use  the  73  Morse  code  tapes. 

I/O  MAGAZINE 

The  first  hobby  computer  magazine 
in  Japan  got  started  last  November, 
The  editor  and  publisher  is  a  very 
active  ham  and  computer  fanatic  by 
the  name  of  Nishi.  Where  did  the 
magazine's  name  come  from?  From 
the  I/O  section  of  73  —  which  he's 
been  reading  for  years 

Nishi  came  up  to  visit  73  HO  last 
winter  —  a  most  interesting  and  enter 
taining  chap.  It  is  a  little  unsettling  to 
see  what  Nishi  has  done  so  far  ,  .  .  and 
he's  only  21  years  old!  He's  been  into 
computerized  music  for  several  years 


Ni$hi.  Sherry,  and  Wayne  in  Los  Ange/es. 


Continued  on  page  16 


There  are  a  number  of  good  2  meter  FM  transceivers  on  the  market.  You  may  already  own  one, 
But,  even  if  you  do,  we  suggest  that  you  put  your  radio  to  this  test,  AndP  if  you're  thinking  of  buying 
one,  this  test  should  be  a  helpful  guide. 

Is  it  PLL  synthesized? 

Does  it  have  100  channels  {88  pre-programmed)? 

Does  it  have  1  2  extra  diode  programmable  channels? 

Does  it  have  single  knob  channel  selection? 

Does  it  have  a  LED  digital  frequency  display? 

Dos  it  have  a  powered  tone  pad  connection? 

Does  the  receiver  have  helical  resonators? 

ff  your  answer  is  NO  to  any  of  these,  the  TR-7500  is  the  radio  that  you  should  own.  And, 

in  addition  to  these  important  features,  you  get  proven   Kenwood  quality,  value  and  service 
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"0  TR-7500 


[U/pecifications 


Sem  i con ducto fs:  Tf a n si stors 
F£Ts 
IDs 
Diodes 

Frequency  Range:  146.01  to  147.99  MHz 

Mode  FM 

No. of  Channels;  100 

Operating  Temperature:  —20  to 

-  ^.degrees  C 

Power  Voltage,  11.5  to  16.0V  DC  (I3,8V 
DC  nominal) 


41 

.8 
7 

35 


Grounding  Polarity:  Negative  ground 

Antenna  Impedance  50  Ohms 

Current  drain:  Less  than  0.5 A  in  receive 
with  no  input  .signal 
Less  than  3 A  in  transmit 
(HI)  Less  than  L5A  in 
transmit  (LOW) 
(at  13.8V  DC) 

Dimensions:  172  mm  (6—3/4")  wide 
250  mm  (9- 7/8")  deep 
75  mm  (2-15/16")  high 

Weight:  Approximately  2,2  kg  (4.8  ibs.) 
TRANSMIT  SECTION 

RF  Output  Power.  High:  10  Watts 
Low!  Watt 
(approximately) 

Modulation:  Variable  reactance 
frequency  shift 

Frequency  Deviation:  ■*  5  KHz 

SpuEious  Radiation:  Better- than  -60dB 


Tone  Pad  Input 

Impedance:  600  Ohms. 

Microphone;  Dynamic  microphone  with  PTT 

switch,  500  Ohms 
RECEIVE  SECTION 
Recede  System:  Double  conversion 
superheterodyne 

Intermediate  Frequency:  1st  IF  10.7  MHz 

2nd  IF:  4&S  kHz 

Sensitivity.  Better  than  0.4  uV  for  20dB 

quieting  Better  than 

luVfor  30dBS/N 
Squefch  Sensitivity:  Better  than  0.25  uV 
Selectivity:  12kHz  at  -6dB  down 

40  kHz  at  -7GdB  down 
Image  Rejection.  Better  than  -70dB 
Spurious  Interference:'  Better  than  — 60d8 

Audio  Output:  More  thai  1.5  watts  across 
8  Ohms  load  10%  distortion 
I  nte modulation ;  Better  than  .66  dB 


TRIO-KENWOOD  COMMUNICATIONS  INC.  1111  WEST  WALNUT/ COMPTON,  CA  90220 
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AMD  DG-5  DIGITAL  FREQUENCY  DISPLAY 


A  NEW  STANDARD  IN 
ECONOMY  TRANSCEIVERS 


The  NEW  TS-520S  combines  all  of  the  fine,  field-proven  characteristics  of  the  original  TS-520  together 

with  many  of  the  ideas,  comments,  and  suggestions  for  improvement  from  amateurs 
worldwide.  Kenwood's  ultimate  objectives* . ,  to  make  quality  equipment  available  at  reasonable  prices, 


FULL  COVERAG  RANSCE1VER 
The  newTS-520S  provides  full  cover- 
age  on  all  amateur  bands  from  1  8  to 
29.7  MHz,  Kenwood  gives  you  160 
meter  capability,  WWV  on  15,000 
MHz.,  and  an  auxiliary  band  position 
for  maximum  flexibility  And  with  the 
addition  of  the  TV-502  and  TV-506 
transverters,  yourTS-520S  can  cover 
1  60  meters  to  2  meters  on  SSB  and  CW 

DIGITAL  DISPLAY  DG-5  (option) 
The  new  Kenwood  DG-5  provides  easy, 
accurate  readout  of  your  operating  fre- 
quency while  transmitting  an d  receiving 

OUTSTANDING  RECEIVER 
SENSITIVITY  AND  MINIMUM 
CROSS  MODULATION 
The  newTS-520S  incorporates  a  3SK~ 
35  dual  gale  MOSFET  for  outstanding 
cross  modulation  and  spurious  response 
Characteristics  The  35K35  has  a  tow 
noise  figure  (3  5  dB  typ  )  and  high  gam 
(18  dB  typ  )  for  excellent  sensitivity 

NEW  IMPROVED  SPEECH 
PROCESSOR 

A  new  audio  compression  amplifier  gives 

you  extra  punch  in  the  pile  ups  and 

when  the  going  gets  rough 

VERNIER  TUNING  FOR  FINAL 
PLATE  CONTROL 

A  new  vernier  tuning  mechanism  allows 


easy  and  accurate  adjustment  of  the 
plate  control  during  tune-up. 

FINAL  AMPLIFIER 
The  newTS-520S  is  completely  solid 
state  except  for  the  driver  (12BY7A) 
and  the  final  tubes.  Rather  than  substi- 
tute TV  sweep  tubes  as  final  amplifier 
tubes  in  a  state  of  the  art  amateur  trans- 
ceiver, Kenwood  has  empfoyed  two 
husky  S-2001A  (equivalent  to  6146B) 
tubes.  These  rugged,  time-proven  tubes 
are  known  for  their  long  life  and  superb 
linearity. 

HIGHLY  EFFECTIVE  NOISE 

BLANKER 

An    effective    noise    blanking    circuit 

developed  by  Kenwood  that  virtually 
eliminates  ignition  noise  is  built  -in  to 
theTS-520S, 

RF  ATTENUATOR 

The  newTS-520S  has  a  built-in  20  dB 
attentuator  that  can  be  activated  by  a 
push  button  switch  conveniently  located 
on  the  front  panel 

FO-S20  -  NEW  REMOTE  VFO 
The  VFO-520  remote  VFO  has  been 

designed  to  match  the  styling  of  the 
TS-520S  and  provide  maximum  oper- 
ating flexibility  on  the  band  selected 
on  yourTS-520S 


AC  POWER  SUPPLY 
The  TS-520S  is  completely  self-con- 
tained with  a  rugged  AC  power  supply 
built-in.  The  addition  of  the  DS-1 A  DC- 
DC  converter  (option)  allows  for  mobile 
operation  of  theT5-520S 

EASY  CONNECTION  PHONE  PATCH 
TheTS-520S  has  2  convenient  RCA 
phono  jacks  on  the  rear  panel  for  PHONE 
PATCH  IN  and  PHONE  PATCH  OUT. 

CW  520  — CW  FILTER  (OPTION) 
The  CW-520  500  Hz  filter  can  be  easily 
installed  and   will   provide  improved 
operation  on  CW. 

AMPLIFIED  TYPE  AGC  CIRCUIT 
The  AGC  circuit  has  3  positions  (OFF. 
FAST,  SLOW)  to  enable  theTS-520S 
to  be  operated  in  the  optimum  condi- 
tion at  all  times  whether  operating  CW 
or  SSB 

The  TS-520S  retains  all  of  the  features 
of  the  original  TS-520  that  made  it  tops 
in  its  class:  RIT  control  •  8-poie  crystal 
filter  ■  Built-in  25  KHz  calibrator  *  Front 
panel  earner  level  control  *  Semi-break- 
mCWwithsidetone»VOX/PTT/MOX* 
TUNE  position  for  low  power  tune  up 
■  Built-in  speaker  ■  Built-in  Cooling  Fan 
*  Provisions  for  4  fixed  frequency  chan- 
nels •  Heater  switch 
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BAND 

FUNCTION 

POWER 

pacifications 


Amateur  Bands:  160-10  meters 

plusWWV  (receive  only) 
Modes:  USB,  LSB.  CW 
Antenna  Impedance  5075  Ohms 
Frequency  Stability:  Within   i  1 

rkHz  during  one  hour  after  one 
minuEe  of  warm-up,  and  within 
100  Hz  during  any  30  minute 
per  rod  thereafter 
ubes  &  Semiconductors; 
Tubes  3 

(52G01A  * 2. 12BY7A) 
Transistors  52 

FET5  15 

Diodes  101 

Power  Requirements:  120/Z70  V 
AC,  50/60  Hz,  13.8  Y  DC 
(with  optional  OS  LA j 

Power  Consumption  Transmit 

280  Watts    Receive   26  Watts 

(with  heater  off) 
Dimension  333(1314)  W 1 1S3  (6-0) 

Hi335(B  (l3  3/t6)Dmm(inchj 
Weight  160  kg(3S 2  Ids) 
TRAN3UITTER 
RF  Input  Ps**f  SSB  200  Watts 

PEP  CW  160  Warts  DC 

Carrier  Suppression   Better  than 

-40  dB 
Sideband  Suppression  Belter 

than  -50  dB 
Spurious  Radiation  Better  ihan 
-40  dB 

Microphone  Impedance  50fc  Ohms 

AF  Response  100  to  2,600  Hi 


RECEIVER 

Sensitivity  Q  25  uV  for  10  dB 

(S+N)/N 
Selectivity  SSB24  hHz/-6  dB, 

4  4  kHz/-G0dB 
Selectivity;  CW;  0.5  kHz/-6  dB, 

1.5  hHz/-60  dB  (wrlh  optional 

CW-520  filterJ 
Image  Ratio:  Better  than  50  dB 
IF  Rejection;  Better  than  50  dB 
AF  Output  Power:  10  Watt  (8 

Ohm  load,  with  less  than  10% 

distortion) 

AF  Output  Impedance  4  to  16 

Ohms 

DG-5 

SPECIFICATIONS 

Measuring  Range:  100  Hz  to 
40  MHz 

Input  impedance:  5  It  Ohms 

Gate  Time:  0,1  Sec 

Input  Sensitivity:  100  Hz  to  40 
MMi      200  n>Y  rms  or  over  JO 
kHi  to  (0  MHz     50  mV  or  over 

Measuring  Accuracy  Internal  time 

base  accuracy  r:OI  count 
Time  Base:  ]Q  MHz 
Operating  Temperature     10 :  to 

«T  C/14     122  s  F 
Power  Requirement  Supplied 

from  TS  520S  or  12  to  16  VDC 

(nominal  118  VOC) 
Dimensions  167(5  9/16)  W  t 

43(1  11/16)  Ht  263^0  9/16)0 

Weight  I3*«l?9lbs) 


DG-5 

(optional) 
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The  luxury  of  digital  readout  is  available  on  the  TS-520S  fay  connecting  the 
new  DG-5  readout  (option).  More  than  just  the  average  readout  circuit,  this 
counter  mixes  the  carrier,  VFO.  and  heterodyne  frequencies  to  give  you  your 
exact  frequency.  This  handsomely*styled  accessory  can  be  set  almost  any- 
place in  your  shack  for  easy  to  read  operation  ...  or  set  it  on  the  dashboard 
during  mobile  operation  for  safety  and  convenience.  Six  bold  digits  display 
your  operating  frequency  while  you  transmit  and  receive.  Complete  with  DH 
{display  hold)  switch  for  frequency  memory  and  2  position  intensity  selector 
The  DG-5  can  also  be  used  as  a  normal  frequency  counter  up  to  40  MHz  at 
the  touch  of  a  switch  {Input  cable  provided) 
NOTE;  TS-520  owners  can  use  Ihe  DG-5  with  a  DK-520  adapter  kit 


DG  5  connections 


Phone 

patch 

connections 
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WHO  ELSE  BUT  KENWOOD  CARES  ENOUGH  TO  OFFER  FINE  AMATEUR  RADIO  GEAR  IN  ALL  THREE  SEGMENTS 
OF  THE  RF  SPECTRUM  HF.  VHF,  AND  NOW  UHF  EQUIPMENT  FOR  THE  NOVICE  JUST  COMING  UP  FROM  CB  TO 
THE  EXTRA  CLASS  'OLD  TIMERS  PORTABLE,  MOBILE  OR  BASE  STATION,  2  METER  OR  6  METER  OR  EVEN  THE 
SPECIAL  INTEREST  OPERATOR  WHO  WANTS  A  KENWOOD"  QUALITY  450  MHz  RIG  LIKE  THE  TR8300'  A  DEDI- 
CATION  TO  DESIGNING  AND  BUILDING  THE  VERY  FINEST  EQUIPMENT  POSSIBLE        A  DEDICATION  TO  INNOVATIVE 

ENGINEERING  BACKED  BY  A  SOLID  fT/^CT^^ESKV^k  SERVtCE  P0LICY  ■  A  DEDICATION  TO 
GIVING  YOU  MORE  SATISFACTION  FOR  i  ^^^?^^H^^3BH  EVERY  DOLLAR  YOU  SPEND  WHO 
ELSE    BUT    KENWOOD   *  *  *  THE   1A     A   ^^^^^HK3|      PACESETTER  IN  AMATEUR  RADIO 

'THE  TR  8300  IS  KENWOOD  S  NEWEST  OFFERING  A  450  MHz  MOBILE  BASE  STATION  RUNNING  10  WATTS 
WITH  22  CHANNEL  CAPABILITY 


ALTHOUGH  EVERY  KENWOOD  PRODUCT  LINE  IS  CAREFULLY  MANUFACTURED,  FACTORY  TESTED  AND  TESTED  AGAIN 
UPON  ARRIVAL  IN  OUR  CALIFORNIA  FACILITY,  A  UNIT  MAY  NEED  SERVICE  AT  SOME  FUTURE  DATE.  IN  ORDER  TO 
GUARANTEE  THE  BEST  LOCAL  SERVICE  NATIONWIDE,  KENWOOD  HAS  CAREFULLY  SCREENED  AND  CHOSEN  A 
SELECT  GROUP  OF  DEALERS  WHOSE  SALES  AND  SERVICE  PERSONNEL  ARE  THOROUGHLY  FAMILIAR  WITH  KEN- 
WOOD PRODUCTS,  WHO  STOCK  THE  CORRECT  PARTS,  WHO  ARE  KEPT  UP  TO  DATE  ON  SERVICING  TECHNIQUES 
AND  WHO,  OF  COURSE.  HAVE  THE  SOLID  BACKING  OF  KENWOOD  S  FACTORY  TRAINED  STAFF, 

WHEN  YOU  BUY  YOUR  KENWOOD  PRODUCT  FROM  AN  AUTHORIZED  KENWOOD  DEALER  YOU  CAN  BUY  WITH 
CONFIDENCE. 


FOLLOWING 
IS  A  LIST  OF 
AUTHORIZED 
DEALERS. 

(As  at  May  31    l'WJl 

ARIZONA 

Power  Communications' 
60 1 2  Nonh  27th  Ave 
Phoenix.  AZ  8501  7 

ALABAMA 

Long*  Electronics 
352T  10th  Ave   North 
Birmingham,  AL  35234 

CALIFORNIA 

Giry  Radio 

8199  Oairemom  Mesa  Bivd 

San  Di*go  CA  92112 

Ham  Radio  Outlet 
999  Howard  Ave 
Burhngame  CA  940TO 
Ham  Radio  Outlet 
13754  Victory  Blvd. 
Van  Nuys.  CA  91401 
Henry  Radio,  Inc. 
11240  West  Olympic  Blvd 
Los  Angeles  CA  90064 
Henry  Radio,  Inc 
931  North  EudKt 
Anaheim   CA  92801 
Wabstar  Radio 
2602  East  Ashlan 
Fresno,  CA  93  726 

COLORADO 

CW  Electronic! 

1401  Blake  Si. 
Denver,  CO  80202 


FLORIDA 

Amateur  Electronic  Supply 
621  Commonwealth 
Orlando,  Ft  32803 
Amateur  Radio  Canter 
2805  NE  Second  Ave. 
Miami.  FL  33137 
Grice  Electronics 
320  East  Gregory  St, 
Pensacola,  FL  32501 

HAWAII 

Lafayette  Radio  Company 
1111  Mc  Cully  Si 
Honolulu.  HI  96614 

ILLINOIS 

Erickson  Communications 
5935  North  Milwaukee  Ave. 
Chicago.  IL  60646 

Klaus  Radio,  Inc. 

8400  North  Pioneer  Parkway 

Peona  IL  61614 

INDIANA 

Graham  Electronics 
133  South  Pennsylvania 
Indianapolis  EN  46240 

Hoofiar  Electronic* 

43  8  Meadows  Shopping  Center 

Terre  Haute.  IN  4  7802 

IOWA 
HI,  Inc. 

1601  Avenue  "0" 
Council  Bluffs.  IA  51501 

KANSAS 

Associated  Radio  Comiti. 

SOI  2  Conser 

Overland  Park,  KS  66204 


MAINE 

Craig  Radio  Company 
Rouie  l  By-Pass  South 
Kittery   ME  03904 

MARYLAND 

Electronic  International  Service 
11305  Elkm  Si 
Wheaton,  MD  20902 

Profeeeional  Electronic* 

1710  Joan  St, 
Baltimore,  MD  21204 

MICHIGAN 

Electronic  Distributors 
1960  Peck  St 
Muskegon   Ml  49441 

Radio  Supply  &  Engineering 
1207  W  14  Mile  Rd. 
Dawson.  Ml  48017 

MINNESOTA 
Electronic  Canter 
127  Third  Ave  North 
Minneapolis.  MN  55401 

MISSOURI 

Ham  Radio  Center 

3342  Olive  Blvd 

St   Louis.  MS  63132 

Henry  Radio  Company 

211  North  Mem  St 

Sutler,  MS  64730 

Mid  com  Electronics,  Inc. 

2506  South  Brentwood  Blvd, 

Si   Louis,  MS  63144 

MONTANA 

Con  ley  Radio  Supply 
318  North  16th  St 
Brings,  MT  59101 

NEW  MEXICO 
Electronic  Module 
601  North  Turner 
Hobbs,  NM  68240 


NEW  YORK 

Adirondack  Radio  Supply 
185  West  Mam  St 
Amsterdam.  NY  12012 

Harrison  Radio  Corporation 
20  Smith  St 
Farm.ngdale.L.t,,  NY  11735 

NORTH  CAROLINA 

Frock  Radio  Supply 
2  52  Ration  Ave 
Asheville.  NC  26801 

Vtckers  Electronics 
500  Easi  Main  Si 
Durham,  NC  27702 

OHIO 

Amateur  Electronic  Supply 

17929  Eudid  Ave 
Cleveland;  OH  44112 

Srepco  Electronics 
314  Leo  St. 
Dayton,  OH  45404 

OKLAHOMA 
Derrick  Electro  nice 

714  West  Kenosha 
Broken  Arrow  OK  74012 

Radio  Inc 

1000  South  Main 

Tulsa,  OK  74119 

OREGON 

Portland  Radio  Supply 
1234  SW   Stark  St 
Portland,  Oft  9  7205 

PENNSYLVANIA 
Electronic  Exchange 
136  Mam  St. 
Souderton.  PA  18964 

Ham  tr  on  ice 
4033  BrownsvHIe  Rd 
Trevose,  PA  19047 
JRS  Distributors 
646  West  Market  St. 
York.  PA  17404 


SOUTH  CAROLINA 
Accutefc,  Inc. 

420  Laurens  Rd 
Greenville.  SC  29607 

SOUTH  DAKOTA 

Burgh  ardt  Amateur  Center 
124  First  Awe   IV  W. 
Wstertown,  SD  5720T 

TENNESSEE 

Sere-Rose  &  Spencer  Else 
1466  Wells  Station  Rd 
Memphis,  TN  3B108 
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TEXAS 

AGL  Electron  tea* 
306B  Forest  Lane 
Dallas,  TX  75234 
Douglas  Electronics 
1118  South  Staples 
Corpus  Christ ».  TX  7 64 04 

Electronics  Center 
2929  North  Haskell 
Dallas.  TX  75204 
Madison  Electron  ice 

1  508  MeKmney  Ave 
Houston   TX  77002 

UTAH 

Manwill  Supply  Company 

2  780  South  Mam  St 
Salt  UkeOiy  UT  B4115 

WASHINGTON 

ABC  Communications 

17541  16th  Ave.  N  E 

Seattle,  WA  98155 

Amateur  Radio  Supply  Company 

6213- 13th  Ave  South 

Seattle.  WA  93108 

WISCONSIN 

Amateur  Electronic  Supply 
4828  West  Fond  Du  Lac  Ave. 
Milwaukee,  Wl  53216 

'Pending 
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Looking  I/Vest 


Biff  Pasternak  WA61TF 
248S4C  NswhaltAvB- 
NewhaU  CA  9132 1 

For  eleven  years  'i  was  known  as 
the  Lockheed  Burbank  Hamfest,  a 
nice  little  get  together  sponsored  by 
the  Lockheed  Amateur  Radio  Club/ 
Lockheed  Employees'  Recreation 
Club.  I  have  always  enjoyed  it,  as  it 
gave  me  a  chance  to  eyeball  many  of 
my  peers  without  having  to  travel  a 
few  thousand  miles  to  do  so,  Each 
year,  though,  I  noted  that  it  drew 
more  and  more  attendees  and  a 
greater  number  of  exhibitors  —  in 
general,  it  showed  a  definite  growth 
pattern. 

This  year,  renamed  the  "12th 
Annual  Los  Angeles  Amateur  Radio 
Convention"  by  its  sponsors,  the  old 
Burbank  Ham f est  reached  the  status 
of  a  "great  one"  in  your  reporter's 
opinion.  Along  with  Dayton  and 
Atlanta,  it  truly  fulfills  the  goal  it  has 
set  for  itself:  to  educate  and  entertain. 
Like  Dayton  and  Atlanta,  the  LA. 
convention  features  exhibits  both  of 
manufacturers  and  of  the  special 
interest  variety,  Such  as  one  depicting 
an  early  amateur  station.  Also  like 
both  Dayton  and  Atlanta  (and  unltke 
SAROC),  there  are  ongoing  symposia 
on  just  about  any  topic  that  you 
could  dream  of+  At  this  convention, 
the  sponsoring  organization  makes 
sure  that  everyone  in  attendance 
leaves  with  a  feeling  of  satisfaction. 
Moreover,  if  someone  happens  to  win 
a  prize  vaiued  at  more  than  $30,  he 
need  not  be  present  to  claim  it.  All 
prizes  whose  value  exceeds  that  figure 
are  shipped  to  the  winner.  That's  a 
comforting  thought  when  the  grand 
prize  happens  to  bean  FT  101  El 

You  might  get  the  idea  that  I 
enjoyed  my  visit  to  "beautiful  down- 


town Burbank."  It's  really  more  than 
that,  I  know  a  lot  of  the  people 
involved  in  putting  on  this  annual 
show.  I  have  had  the  opportunity  to 
sit  with  them  and  speak  with  themr 
and  I  know  full  well  the  measure  of 
total  devotion  that  goes  into  making 
each  year's  Los  Angeles  Amateur 
Radio  Convention  a  greater  success 
than  the  last.  It's  a  convention  put  on 
by  hams  for  hams,  and  the  level  of 
pride  is  evident.  Whether  you  are  an 
avid  DXer,  an  OSCAR  enthusiast,  or 
are  interested  in  finding  out  about  the 
latest  equipment  available  to  locate 
the  turkey  who's  jamming  your  favor 
ite  repeater,  you  will  find  something 
of  interest  in  Burbank.  t  predict  that 
next  year  will  be  even  better. 

For  information  on  next  year's 
"13th  Annual  Los  Angeles  Amateur 
Radio  Convention/*  write  to  the 
Lockheed  Amateur  Radio  Club,  2814 
Empire  Avenue,  Burbank  CA  91504, 

Who  said  220  never  has  band 
openings!  As  I  sat  here  writing  this,  I 
received  a  call  via  WR6AWQ  from 
Warren  Andreasen  N6WA/WA6JMM, 
who  related  the  following:  The  other 
evening,  while  taking  advantage  of  the 
well-known  Southern  California 
"inversion/'  Warren  was  in  QSO  with 
Lon  Albright  WGSLF  on  2215  MHz, 
Lon  happens  to  be  located  in  San 
Diego,  which  makes  for  a  90  mile  or 
so  path  (which  in  itself  is  not  bad, 
especially  since  Warren's  abode  is  in 
the  center  of  the  San  Fernando 
Valley).  Shortly  after  signing  with 
Lonf  Warren  noted  another  conver- 
sation on  223.5,  It  was  in  Spanish, 
and  each  transmission  ended  with  the 
telltale  "crash"  of  some  form  of  relay 
device  (such  as  a  repeater).  Since  he 
neither  speaks  nor  understands  the 
Spanish  language,  Warren  could  only 
make  a  supposition  as  to  what  he  was 


^*^r, 


WT& 


hearing,  based  upon  his  beam  heading 
and  his  working  knowledge  of  220 
activity.  His  conclusion  was  that  he 
was  hearing  the  La  Paz,  Mexico,  police 
department,  which  operates  on  223.5 
—  and  also  happens  to  be  about  1 ,000 
miles  away*  If  such  was  the  case,  then 
N6WA/WA6JMM  probably  holds  the 
unofficial  220  MHz  SWL  DX  record, 
thanks  to  a  hand  from  Mother  Nature. 
Month  after  month  I  keep  for- 
getting to  do  something,  so  before  I 
forget  again,  here  goes.  Question: 
What's  an  FM-144DX?  Answer:  It's  a 
mistaken  nomenclature  for  what  is 
really  an  FM  28,  manufactured  and 
distributed  by  Clegg  Communications. 
The  real  question,  still  unanswered,  is 
how  I  came  to  make  the  mistake  in 
the  first  place.  To  date  I  do  not  know. 
My  notebook  from  SARQC  is  chock- 
full  of  goodie  information  gathered, 
and  includes  the  notation  "New  Clegg 
2  meter  radio  -  FM144DX  -  refer 
pictures  two  and  three  roll  B."  How- 
ever, after  submitting  the  article  for 
publication,  I  happened  to  call  Ed 
Clegg  to  set  up  an  interview  appoint- 
ment for  an  article  soon  to  appear  in 
this  map  line,  and  he  informed  me 
that  my  model  designation  is  not 
exactly  the  correct  one.  Even  funnier, 
since  the  article  had  already  appeared 
in  print,  he  was  receiving  inquiries  as 
to  what  an  FM-144DX  was.  To 
compound  matters,  I  mentioned  the 
whole  thing  to  Bin  Orenstein  KH&1AF 
(who  happened  to  spend  a  lot  of  time 
playing  with  the  radio  at  SAROC)  and 
he  confirmed  again  what  Ed  had 
already  told  me  on  the  telephone. 

Three  weeks  later,  along  with  Larry 
Levy  WA2INM,  I  was  in  Ed's  office 
holding  in  my  hand  the  very  same 
radio  that  I  had  played  with  at 
SAROC  -  clearly  it  reads  FM-28. 
How  and  where  I  ever  came  up  with 
"FM  144DX,"  I  wilt  newer  know.  I  am 
going  to  "cop  out"  on  this  one  and 
blame  It  on  too  much  Las  Vegas  night 
life  or  something  like  that  However, 
those  of  you  who  already  own  one  of 


~ 


these  beauties  know  that  I  was  correct 
on  two  points:  It  is  a  radio  that  does 
everything  the  advertisement  prom- 
ises, and  it's  available  at  a  price  most 
any  ham  can  afford.  It  also  happens  to 
be  backed  by  one  of  the  finest  and 
most  reputable  manufacturers  \n  the 
amateur  radio  field  today:  Ed  Clegg 
W3LOY.  That  in  itself  means  a  heck 
of  a  lot! 

Many  of  you  write  to  ask  why  I  do 
not  spend  time  discussing  all  the 
rulemaking  proposals  flowing  forth 
from  the  FCC  in  Washington.  It's 
simply  a  matter  of  publication  lead 
time.  What  you  are  reading  today  was 
written  at  least  sixty  days  ago,  and 
any  discus sion  of  pending  legislation 
written  now  would  be  a  moot  point 
by  the  time  you  read  it  However, 
here  is  a  brief  synopsis  of  the  points  I 
covered  in  my  official  replies  to  a  few 
of  the  dockets  and  RMs. 

On  repeater /remote  deregulation,  I 
felt  as  follows:  (A)  The  Commission 
must  realize  that  a  specific  difference 
exists  between  the  concepts  governing 
a  repeater  and  those  governing  a  re- 
mote base.  While  the  hardware  might 
be  similar,  the  methods  in  which  they 
function  are  totally  dissimilar  arid  the 
purpose  and/or  objective  of  each  is 
different,  (BJ  Remote  bases  must  be 
considered  as  a  separate  entity,  and 
regulations  governing  such  operation 
must  be  separated  from  those 
governing  repeaters  —  to  give  the 
remote  owner  the  freedom  necessary 
to  experiment  and  thereby  advance 
the  state  of  the  art.  (C)  While  re- 
peaters are  an  important  entity,  they 
are  but  one  aspect  of  VHF/UHF 
operation.  Therefore,  1  favor  retention 
of  repeater  sub-bands  on  certain  of 
our  bands  to  protect  no n- relay  format 
interests  that  share  the  spectrum  from 
encroachment  by  relay  format 
communication.  However*  on  ten  and 
six  meters  I  favor  total  deletion  of 
sub-bands,  to  stimulate  activity  in  that 
spectrum  and  to  relieve  the  over- 
crowded conditions  on   two  and    in 


Burbank  s  not  as  big  as  Dayton,  but  ft  has  a  good  flea  market  nonetheless. 


fs  ft  the  1920s7  No-  it's  W8HS  exhibiting  an  amateur  station  of  that  era  at  the 
t2lh  Annua!  Lot  Angetes  Amateur  Radio  Convention. 
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places  on  220  and  450.  In  regard  to 
ten  meters,  I  requested  that  the 
Commission  act  to  give  Technician 
class  licensees  radiotelephone 
privileges  for  that  band  [specifically, 
narrowband  FM,  again  to  help  stim- 
ulate growth  on  ten  and  as  a  method 
of  preventing  encroachment  by  the 
"HF"  —  read  that  as  unlicensed  CB  — 
crowd),  Sob-bands  do  provide  a 
significant  value  on  two,  220f  and 
450,  where  both  relay  and  non-relay 
communication  share  significant 
amounts  of  spectrum,  and  with  slight 
expansion  to  both  two  and  450,  I 
favor  retention  of  sub-bands  there. 
(D)  I  favor  deletion  of  the  need  for 
specialized  auxiliary  link,  control  link, 
etc,r  licenses;  I  agree  with  the  concept 
of  one  license  with  most  privileges 
contained  therein.  However,  I  do 
favor  retention  of  the  specialized 
repeater  license  (along  with  its  specific 
"WR"  designation).  Having  the 
blanket  right  to  erect  and  operate  a 
repeater    inherent    in    every   amateur 


license  could,  and  probably  would, 
lead  to  a  multitude  of  unsanctioned 
and  uncoordinated  repeaters,  and 
would  thereby  tead  to  an  overall 
degradation  of  the  amateur  service, 

(E)  I  requested  that  all  deregulation 
along  these  lines  be  instituted  on  a 
specific  time  schedule  over  a  period  of 
two  years,  with  the  most  pressing 
problem,  that  of  remote  base  de- 
regulation, taken  care  of  immediately, 

(F)  Amateurs  could  prove  their  ability 
to  administer  their  own  affairs 
through  the  formation  of  a  National 
Voluntary  Band  Planning  Council, 
made  up  of  elected  officials  repre- 
senting each  area,  modeF  and  special 
interest  which  would  develop  lines  of 
communication  to  the  FCC  for  the 
purpose  of  providing  feedback  to  the 
Commission  as  to  how  well  deregu- 
lation is  progressing.  Such  a  council 
would,  in  effect,  replace  FCC  regu- 
lation with  voluntary  self-regulation. 

In  a  nutshell,  that's  a  brief  synopsis 


on  repeater/ remote  deregulation.  If 
this  were  1969  or  1970,  I  probably 
would  be  looking  at  this  a  lot  differ- 
ently. However,  this  is  1977  —  there 
are  over  3,000  systems  on  the  air  and 
many  places  such  as  LA*  have  plumb 
run  out  of  room  on  two  and  220.  We 
now  face  a  threat  to  our  spectrum 
from  those  who  flaunt  the  law  and  are 
slowly  inching  their  way  toward  10 
meters,  tf  we  are  to  survive  and 
prosper,  we  must  "get  it  alt  together" 
—  get  off  our  individual  ego  trips  and 
make  deregulation  work  toward  our 
own  advantage  on  a  collective  basis. 

It  would  be  nice  to  say  ''take  all  the 
rules  away  today/'  but  in  reality  any 
society  without  some  form  of  govern- 
mental structure  is  sure  to  crumble. 
History  more  than  proves  this  out.  To 
many  of  us,  amateur  radio  is  more 
than  just  a  hobby  —  it's  a  dedication 
in  our  daily  lives.  While  some  of  the 
views  I  expressed  in  my  reply 
comments  on  this  matter  may  not  be 


popular,  I  believe  that  they  make 
sense  in  that  they  systematically  lead 
to  a  transfer  of  power  from  govern- 
mental regulation  to  self-regulation, 
and  provide  some  semblance  of  pro- 
tection for  the  sanctity  of  our  spec- 
trum. 


De  WA3ETD 


John  Moinar  WA3ETD 
Executive  Editor 

CONTEST  RESULTS 
The  results  are  official !  The  t473 
Call  For  Papers"  competition  ended 
on  May  15  with  many  entries.  You 
may  recall  that  the  intent  of  the 
writing  contest  was  to  discuss  one  of 
the  many  facets  of  ham  radio  in  an 
article  appealing  to  the  beginning  en- 
thusiast. The  articles  submitted  en- 
compassed subjects  ranging  from  con- 
test operating  to  the  conversion  of  old 
receivers.  The  winning  article  is  by 
Richard  R.  Parry.  His  effort,  "So  You 
Want  To  Get  Into  RTTY/'  explains 
radioteletype  in  concise,  easy  to  un- 
derstand terms,  and  is  loaded  with 
pictures  and  diagrams.  Richard's 
article  will  appear  in  the  September 
issue  of  ?3t  an  issue  devoted  to 
RTTY.  Look  for  it.  Congratulations, 
Richard,  and  thank  you  for  the  other 
articles,  authors!  They  will  be  consid- 
ered for  publication  and  processed 
normally. 

Speaking  of  special  issues  —  keep 
your  eyes  on  73  for  the  next  few 
months-  As  you  can  see,  the  August 
issue  features  antennas  and  related 
subjects,  Summer  Is  the  time  to  build 
antenna  systems.  Hopefully  one  of  the 
feature  articles  will  provide  the  stim- 
ulus to  build  the  system  you've  been 
putting  off  "until  next  weekend/' 
Once  the  antenna  farm  is  complete, 
you  will  need  some  gear  for  the  shack; 
why  not  try  a  new  mode?  More  and 
more  hams  are  getting  into  RTTY  — 
give  it  a  tryf  The  September  issue  will 
feature  RTTY,  and  some  super  articles 
are  on  tap.  Everything  from  message 
generators  to  computer-controlled 
TUs  will  be  covered.  No  one  remotely 
interested  in  RTTY  will  want  to  miss 
this  issue f  November  is  OSCAR  8 
(AOD)  time;  that  means  time  for 
another  73  OSCAR  special  issue.  Our 
last  satellite  special  (July  r75)  was  a 


sellout  —  don't  miss  this  one!  About 
your  subscription  —  don't  let  it  expire 
now,  not  with  three  blockbuster 
specials  coming.  Send  in  the  renewal 
card,  and  make  sure  your  friends  do 
the  same  —  if  you  lend  one  of  the 
special  issues,  the  chances  of  never 
seeing  it  again  are  goodl 

CB  TO  10 

The  response  to  the  continuing 
series  of  CB  to  amateur  conversions 
has  been  fantastic.  We  presented 
several  "band  plans"  in  hopes  that 
reader  response  would  allow  us  to 
promote  one  of  them.  Check  Ray 
Barnum's  plan  (June  '77)  and  Wilder's 
(May  '77)  and  let  us  know  which  you 
favor.  Several  additional  conversions 
are  on  the  press.  Some  readers  have 
indicated  a  problem  with  information 
provided  in  Bob  Wilder's  article,  con- 
cerning the  Cobra  conversion.  It 
appears  that  a  simple  crystal  switch 
will  not  effect  the  desired  change. 
Refer  to  "Letters"  for  information  by 
WB3CJI  concerning  the  Cobra  mod- 
ification. Watch  for  additional  CR  to 
amateur  band  articles, 

TIPS  FOR  AUTHORS 
I  have  several  suggestions  to  pass 
along  to  present  and  future  73 
authors.  Most  of  the  submitted  man- 
uscripts look  good;  however,  a  few 
problems  prevail,  Please  type  your 
effort!  After  reading  several  dozen 
letters,  product  releases,  articles,  and 
reviews,  a  handwritten  manuscript  can 
be  murder.  Most  are  sent  back  for 
typing.  Editor's  eyesight  asider  there 
are  practical  reasons  for  typing.  Our 
typesetter  must  produce  magazine 
type  directly  from  your  manuscript  — 
why  make  her  guess  at  the  hand- 
writing, especially  in  a  technical 
article? 

Photographs:  Good  pictures  make  a 
fine  article  better  and  increase  the  size 
of   your  check*    Please   do   not  send 


Polaroids  or  Instamatic  shots.  The 
photos  you  send  are  converted 
directly  into  magazine  pictures  (half- 
tones); thus  the  original  quality  is 
Important.  We  would  like  5x7  black 
and  white  pictures  if  possible.  Neg- 
atives are  not  required  —  keep  'em  in 
your  file. 

PEease  write  your  name,  address, 
and  call  on  each  manuscript  page  and 
photo.  This  allows  us  to  keep  track  of 
your  article. 

TIPS  FOR  READERS 
Several  authors  have  complained 
about  receiving  iarge  volumes  of  mail 
concerning  their  73  article.  This  is  fine 
and  to  be  expected,  but  when  requests 
for  information  come  without  an 
SASE,  it's  a  bit  much!  Imagine  receiv- 
ing fifty  questions  about  an  article 
and  having  to  provide  fifty  stamps  and 
envelopes,  as  well  as  the  time  required 
to  answer  queries.  The  SASE  is  a 
required  courtesy  when  corresponding 
with  authors.  Give  them  a  break!  The 
same  applies  when  writing  73  for 
information.  We  are  not  really  e- 
quipped  to  answer  technical  cor- 
respondence —  that's  what  "Ham 
Help"  is  for;  however,  we  do  our  best 
when  possible.  SASE  is  required! 

NEW  TRENDS - 
10  GHZ  BECOMES  ACTIVE 

My  experiments  with  the 
Gunnptexers  by  Microwave  Associates 
are  continuing.  The  microwave  front 
end  requires  a  30  MHz  if  and  FM 
detector  to  function,  as  well  as  power 
and  control  voltage.  Modulation  is 
applied  to  the  Gunn  oscillator  by 
coupling  audio  to  a  varactor  diode 
which  is  an  integral  part  of  the  trans- 
ceiver. A  number  of  schemes  can  be 
used  for  the  30  MHz  i-f.  My  system 
consists  of  VHF  Engineering  receiver 
modules  and  a  home  brew  30  MHz  to 
10.7  MHz  converter.  The  VHF 
modules  are  a  natural  for  the  applica- 
tion, as  a  complete  receiver  can  be 
custom-tailored  using  the  receiver 
strips.  I  will  describe  my  system  in 
detail  in  a  month  or  two.  If  you  have 
done  any  experimenting  with  micro^ 
waves  or  Gunnplexers,  let  me  know. 


Many  73  readers  are  interested  in 
UHF  and  microwave  experimentation; 
if  you're  already  into  something,  pass 
along  your  knowledge  to  the  begin- 
ners! 

Concerning  UHF:  I  made  a  trek  up 
Pack  Monadnock  Sunday ,  loaded  with 
gear  for  432-450.  The  rigs  consisted  of 
the  Icom  30 A  FM  transceiver,  KLM 
Echo  70  SSB  combo,  and  the  VHF 
Engineering  BLE  10/80  power  amp. 
The  UHF  antenna  was  the  KLM  27 
element  log,  which  allowed  operation 
from  432  to  446.  The  OX  results  were 
a  bit  discouraging,  f  guess  not  many 
people  sit  around  on  Sunday  after- 
noon monitoring  446+0  simplex,  as 
only  a  few  stations  were  worked,  I  did 
discover  a  large  crop  of  repeaters  up 
there,  and  activity  was  fight.  If  anyone 
needs  Mew  Hampshire  on  UHF,  drop 
me  a  line  and  we  can  set  up  a  sked, 
either  on  446.0  or  446.5  FM,  or  on 
SSB  down  below-  I  have  the  capability 
to  stack  another  27  elements,  and 
should  be  able  to  work  into  New  York 
)f  someone  is  on  the  other  end.  If  you 
have  not  tried  UHF,  you're  missing 
something  —  especially  if  the  require- 
ment for  dependable  line-of- sight 
communication  or  control  is  present. 
Authors  take  note  —  your  UHF 
articles  will  be  well  received.  Keep  the 
beginner  in  mind  when  you  start 
writing  about  UHF  and  microwaves! 
Have  fun  and  keep  us  posted! 
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Marc  L  Leavey,  M.D.  WA3AJR 
4006  Wrnfee  Road 
Randallstown  MD  21733 

Last  month  I  described  how  tetters, 
figures,  and  special  machine  functions 
are  encoded  for  dc  transmission. 
Recalling  that  all  characters  are  repre- 
sented as  five  pulses,  this  month  we 
will  investigate  techniques  for  sending 
encoded  information  by  radio. 

A  CW  transmitter  can  be  keyed 
directly  by  the  TTY  pulses.  The  result 
is  called  "ON-OFF"  keyed  RTTY. 
Fig.  1  illustrates  this  technique.  Sub- 
sequent figures  are  also  grouped  here 
for  comparison.  ON -OFF  keying  was, 
in  fact,  the  ^earliest  method  used  to 
transmit  TTY  over  the  air.  Advantages 
are  related  to  simplicity  in  trans- 
mitting: Merely  hook  the  TTY  to  the 
key  jack  I  Receiving  is  also  easy,  and 
reception  techniques  for  alt  modes 
discussed  will  be  covered  in  a  sub- 
sequent column,  Disadvantages  relate 
primarily  to  interference  susceptibility 
and  fading.  A  nearby  CW  signal  can 
wipe  out  an  ON -OFF  TTY  station, 
and  fading  can  remove  whole  letters. 

A  better  way  to  send  TTY  is  by 
presenting  a  constant  signal  for  the 
MARK  state,  and  changing  it  in  some 
way  for  representation  of  the  TTY 
signal.  Changes  may  be  introduced  in 
amplitude,  frequency,  or  by  a  super- 
imposed modulating  waveform.  Direct 
amplitude  modulation  with  the  TTY 
approximates  ON -OFT  keying,  with 
all  its  attendant  flaws.  Some  fancy 
forms  will  be  discussed  at  the  end  of 
this  column,  but  the  two  most  used 
ham  methods  are  FSK  and  AFSK. 

In  FSK,  frequency  shift  keying,  a 
carrier  is  shifted  in  frequency  to  corre- 
spond to  MARK  and  SPACE.  Fig.  2 
diagrams  this  nicely.  This  system,  as 
are  all  to  follow,  is  a  redundant 
system.  That  is,  information  is  obtain- 


able by  looking  at  either  MARK  or 
SPACE,  even  in  the  absence  of  either 
one.  (Remember  that  In  ON  OFF 
keying,  if  you  lose  the  SPACE,  you 
have  a  steady  MARK,  and  if  you  iose 
the  MARK,  you  have  nothing.)  Trans- 
mission of  FSK  is  accomplished  by 
shifting  the  transmitter  vfo  in  step 
with  the  TTY,  and  reception,  by 
decoding  either  or  both  the  MARK 
and  SPACE.  Done  properly,  this 
system  is  very  immune  from  inter- 
ference, and,  since  fading  normally 
affects  only  one  of  the  MARK  or 
SPACE  frequencies  at  a  time,  proper 
use  of  the  built-in  redundancy  makes 
fading  no  problem  either.  The  fre- 
quency shift  involved  may  be  any- 
thing from  kilo  hertz  to  fractions  of  a 
Hertz,  which  might  be  more  properly 
called  "phase  shift."  In  amateur 
circles,  "standard"  shifts  are  B50  Hz 
(wide,  old)  and  170  Hz  (narrow,  new)* 

Unfortunately,  FSK  presumes  very 
stable  transmitters  and  receivers.  The 
level  of  shift  is  less  than  one  kHz,  and 
drift  in  the  vfo  of  any  significant 
degree  would  be  intolerable.  VHF 
transmitters,  especially  early  ones, 
could  not  maintain  this  degree  of 
stability.  Use  of  an  audio  tone,  Shifted 
in  frequency  in  a  manner  similar  to 
FSK,  became  the  standard  on  VHF 
links.  Take  a  look  at  Fig.  3.  This 
AFSK  is  more  useful  than  it  appears 
at  first  glance,  and  some  of  its  uses 
will  be  covered  in  future  columns* 

Finally,  as  promised,  some  erotica 
—  I  mean,  erotica  I  What  if  I  send  a 
pulse  during  each  22  ms  "window" 
representing  a  TTY  bit?  By  changing 
the  pulse's  amplitude  or  position 
within  the  window,  I  could  encode 
MARK  and  SPACE  with  a  decodable 
system,  Fig,  4  shows  what  I  mean. 
Such  Pulse  Amplitude  Modulation 
<PAM)  or  Pulse  Position  Modulation 
(PPM)  is  not  used  much  in  the  ama- 
teur service,  but  it  is  neat,  huh? 


Ham  Help 


To  Whom  It  May  Concern:  HELP!! 

I  have  been  trying  to  get  into 
SWLing  for  the  past  year  now  and 
have  been  frustrated  at  every  turn.  I 
have  studied  the  equipment  catalogs 
and  such  and  the  prices  have  taken  me 
aback  somewhat.  I  do  not  know  what 
equipment  can  be  had  that  wtli  do  a 
good  job  and  keep  within  a  self- 
imposed  $300.00  budget.  Yesterday  I 
picked  up  your  mag  (the  first  one  I 
had  ever  seen!)  and  found  it  heipfui. 
Your  article  on  receivers  was  out- 
standing! But  alas,  where  might  I  find 
excellent  used  quality  equipment  at  a 
good  price? 

My  knowledge  of  antennas  is  kaput 
for  the  present.  The  space  I  have  for 
an  antenna  is  severely  limited  except 
for  the  possibility  of  a  long  wire  type. 
I  am  not  familiar  with  any  other  type 


t  can  use. 

Sorry  if  I  have  sped  a  deluge  of 
questions  your  way,  but  I'm  a  babe  in 
the  woods  not  wanting  to  be  taken  at 
every  turn  and  wanting  to  learn  more 
about  this  new-found  hobby.  I  am 
currently  limited  to  a  GE  10-bander 
my  wife  bought  me  last  year  for  my 
birthday  and  hence  my  interest  was 
born! 

Any  and  all  help  will  be  deeply 
appreciated. 

Robert  B.  Goltare 

4100  N.O'Henry  Blvd. 

Box  126,  Oak  wood  Forest 

Greensboro  IMC  27405 

I  am  a  freshman  college  student 
who  is  majoring  in  Electrical  Engineer- 
ing and  is  disenchanted  with  Citizens 
Band    radio    communications.   I   cur- 
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Next  month  we  will  discuss  the 
hardware  necessary  to  receive  a  RTTY 
signal.  Details  concerning  the  Model 
15  printer  will  be  provided,  as  that 
machine  is  widely  available  at  reason- 
able prices.  If  you  are  interested  in 
getting  started  in  RTTY,  it  would  not 
be  a  bad  Idea  to  shop  around  for  a 
usable  Model  1&\  The  machines  are 
available  at  flea  markets,  as  well  as 
through  commercial  sources.  Details 
will  be  provided  in  future  editions  of 
the  RTTY  Loop. 

NEW  ENGLAND  RTTY 
REPEATER 

Best  of  luck  with  "RTTY  Loop"!  I 
hope  it  will  be  a  success.  You'll  be 
hearing  from  me  from  time  to  time  as 


I  am  an  avid  RTTYer.  I'm  also  net 
control  for  a  local  2  meter  TTY  net. 
We  meet  each  Wednesday  at  9  pm  on 
147.69/.09  {WR1AB1SIJ  at  60  speed, 
850  Hz  shift.  We  exchange  pictures, 
and  a  couple  of  the  boys  have  micro- 
processors which  we  play  with  on  the 
air.  Perhaps  you  could  mention  us  in 
your  column  and  help  "spread  the 
word." 

Dick  Peters  WA1PWF 

27  Lafayette  Lane 

Norfolk  MA  02056 

If  your  group  i&  involved  in  a  unique 
RTTY  application,  let  73  know.  Keep 
your  letter  short  Bach  month,  space 
allowing,  we  witf  publish  as  many 
letters  as  possible,  —  JM* 


rently  hold  only  a  CB  license,  but  I 
am  independently  studying  on  my 
own  for  the  Technician  H  cense  so  that 
I  can  operate  on  2  and  6  meters.  I 
would  like  to  meet,  contact,  or  corre- 
spond with  amateur  radio  operators  or 
clubs  in  my  area  who  can  fill  me  in  on 
local  testing  procedures,  6  and  2m 
radio  communications  (especially 
repeater  operations),  I  would  also  like 
to  know  if  there  are  any  dubs  or 
schools  giving  Morse  code  classes, 

I  also  need  a  schematic  for  the 
Heath  kit  6m  transceiver  (HW-29),  the 
original  which  has  only  4  tubes 
(6AU8,  6AN8,  12AX7,  and  6AQ5), 
not  the  later  type  of  the  same  model 
which  has  an  additional  suffix  "A",  as 
in  HW-29  A,  which  is  the  only  sche- 
matic I  was  able  to  obtain  from  the 
Heathkit  Co, 

Raymond  Torn 

1646  West  87th  St 

Chicago  IL  60620 


You    sure    have    a    fine    magazine 


there,  especially  since  it  gives  every- 
one an  equal  chance  to  voice  an 
opinion  whether  you  there  at  the 
plant  agree  or  not. 

Weil,  this  tetter  is  not  meant  to 
mound  praise  on  your  magazine,  even 
though  it  is  a  very  good  one,  but  to 
ask  you  if  you  would  please  place  in 
ham  help  that  I  am  looking  for  align- 
ment Info  and  a  schematic  to  photo- 
copy for  a  Heathkit  AR-3  and  a 
Bendix  FM  transceiver  converted  to 
two  meters,  model  no.  MRT-6FB. 

Your  diversification  will  keep  your 
magazine  on  my  renewal  list.  Again, 
thanks  for  a  very  fine  magazine. 

Robert  D,  Houlihan  WB9WPE 

497  E.  Second  St. 

Galesburg  IL  61401 

I  need  an  instruction  manual  and 
schematic  for  a  Gonset  Communicator 
IV  6  meter  AM  xcvr;  model  #3342. 
Will  buy  or  copy* 

Bill  Fletcher  WB9UY  E 

Rl.  1pBox  190-B 

La  Crescent  MIM  55947 
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HOOSE  O 
TWO  GREAT  2-METER  FM  TRANSCEIVERS. 

BOTH  SYNTHESIZED  FOR  STANDARD 
AND  "ODD-BALL"  REPEATER  SPLITS! 


Model  FM-28   Check  these  outstanding  features:  Model  FM-DX    Compare  the  specifications  of  this 
Fully-synthesized  from  144  to  148  MHz  in  5  KHz  Steps.       unchallenged  performer;  40  watt  transmitter  output. 
Bright  six-digit  frequency  display.  Supplied  Extended  frequency  coverage  from  143.5  to  146.5  MHz  to 
with  simplex,  plus  600  and  minus  600  KHz  facilitate  MARS  and  CAR  Supplied  with  simplex,  plus  600 
offsets.  Up  to  two  additional  "non-standard"  and  minus  600  KHz  offsets.  Up  to  three  additional  "non- 
offsets  available.  Clean  25  watt  transmitter.  standard"  offsets  available.  LEO  frequency  display. 
0.25  UV  receiver  with  helical  front  end  Modu-  Selective,  single  conversion  receiver  Rugged  extruded 
lar  construct  ion.  AM  solid  state.  Complete  with  chassis  and  modular  construction  wit!  withstand  the  most 
base  station  and  mobile  mounts,  hardware,  severe  environment  Engineered  and  built  in  USA.  Shipped 
DC  cable*  microphone  and  manual.  with  mobile  mounting  hardware,  power  cables,  microphone 
Introductory  priced  at  only  $359.95,  and  manual.  Limited  time  pricing  only  $499.00. 

Optional  accessories:  Include  base  station,  power  supplies,  tone  encoders. 

antennas  and  solid  stale  power  amplifiers  Write  or 

telephone  today  for  detailed  specifications. 

Count  on  Clegg  superior  service*   Clegg's  well  staffed,  well  equipped  organization  is  always  available  to  you. 

Whether  you  need  free  product  literature,  replacement  parts,  service  or  just  information,  make  a  free 

Watts-line  call  from  anywhere  in  the  USA  (except  Pennsylvania)  at  no  cost.  Just  dial  1-800-233-0250. 

In  Pennsylvania,  call  (717)  299-7221  collect. 
Should  your  Clegg  product  ever  require  service,  you  can  expect  the  fastest  turn-around  time  in  the 

industry—typically  48  hours^-almost  always  less  lhan  one  week. 
Direct  to  you-  Because  Clegg  considers  licensed  amateurs  a  professional  group,  you  can  purchase  directly 

from  Clegg  and  save  dealer  and  middleman  markup.  And  you're  protected. 

All  Degg  products  are  sold  with  a  10-day  money-back  guarantee. 

To  place  you  order,  send  check  (Visa  or  Master  Charge  accepted)  to  Clegg  Communications  Corporation,  208  Centerville 

Road.  Lancaster.  Pennsylvania  17603.  Better  yet — phone  us  on  our  TOLL-FREE  line  and  we  II  ship  today. 
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Advanced  technology  in  action? 


WiU  accept  up  to  16  <?a    1702A  of  5203  EProm  Providing 
up  to  4096  Words  of  non-voIatiU?  memory  for  Boot  Loads 
to  Complete  Program*, 
Progra  st  Factory   for  $3*00  per  EProm 

ien  accompanied  by  t  ted  tape. 

Each    1702-A    has    >ts    ow  Power 

Consumption.     WtM  wc  st  power  supply 

based  S-100  buss  compt 

-itched  Selected  Address  in  4K  Bloc^ 

state  it  even  owest  1 702- A 

can  work  <n  your  systen 
Solder  masked  on  both  sides  of  PC  Board. 
Component  Screened  on  Comp<         i  Side  of  PC  Board. 


Kit  Price: 
$119.00 


Assembled  Price: 
$179,00 


ALT.  JO  buss  compatib 

Access  Time:  250  nsec  max 

>9  Speed  Compatible  up  to  4  mi 
Memory  C  2T02LHPC  or  2 T 02-2. 

Bi 

Add  res  i  Sps?   Dip  f 

Wait  Stat  e, 

C  Less  man  200  ma  oer  1 K 

All  Address,  Control,  and  Data  Out  lines  fully  buffered. 
AM  J.  IC  Socket 

Solder  Masked  on  both  front  and  back  of  P,C  board. 


from  page  4 

and  is  pioneering  microcomputers  in 
Japan.  The  circulation  of  his  I/O 
Magazine  is  already  over  20,000,  so  it 
probably  won't  be  long  before  we 
start  seeing  some  computers  coming 
over  from  Japan  to  compete  with  our 
homegrown  products, 

We  cooked  up  a  little  deal  where 
INishi  will  be  importing  Kilobaud  and 
distributing  it  in  Japan,  complete  with 
an  inserted  section  which  translates 
the  gist  of  the  articles  into  Japanese* 

Nishi  f few  over  from  Tokyo  for  the 
Los  Angeles  Personal  Computing  show 
in  March  . .  .  and  again  for  the  San 
Francisco  Computer  Faire  in  April.  He 


EDITORIAL  BY  WAYNE  GREEN 

made  it  for  the  National  Computer 
Conference  in  Dallas  in  June,  too  . .  . 
and  will  be  here  for  COMPUTER- 
MANIA  in  August.  Computer  com- 
muter. 

I/O  Magazine  H  aimed  at  the  new- 
comers to  computing,  much  like  Kil- 
obaud. Nishi  is  jut!  getting  a  second 
magazine  started  .  *  .  ASCII  . .  ,  which 
will  be  aimed  at  the  higher  level 
computers  st  s. 

in  Japan,  as  in  the  U.S.,  a  sub- 
stantial percentage  of  the  computer 
hobbyists  came  into  the  field  from 
amateur  radio.  We'll  be  getting  some 
of  the  I/O  articles  translated  for  re- 
printing in  /Sand  in  Kilobaud. 


Kit  Price: 
$295.00 

Assembled  Price 
$395,00 


TELEX  NO.  55  7444 


ELECTRONICSJNC. 

BOX  1 1651.  KNOXVILLE,  TN.  37919 

TELEPHONE  NO.  615/693  6655 


Nishi  writes  a  short  program  into  the  ISC  microcomputer  on  Wayne*s  desk. 
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Microcomputer 


TV  Gam* 
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f  engineering 


Don't  sacrifice  maximum  power  output  and  high  efficiency  for 
linearazation.  The  BLUE  LINE  offers  you  the  best  of  both 
designs.  The  BLUE  LINE  amplifiers  are  engineered  using  the 
latest  state  of  the  art  strip  line  technology.  This  design  tech- 
nology means  efficient  broad  band  output  with  a  very  high 
deo^ee  of  mechanical  stability. 


RF  Amplifiers 


whf  engineering  is  the  only  name  you  have  to 
remember  when  it  comes  to  VHF  or  UHF  amplifiers,  just 
look  at  the  variety  available. 


POWER 

POWER 

WIRED  AND 

MODEL 

BAND 

EMISSION 

INPUT 

OUTPUT 

TESTED  PRICE 

BLC  10/70 

144  MHz 

CW-FM-SSB/AM 

10W 

TOW 

139.95 

BLC2/70 

144  MHz 

CW-FM-SSB/AM 

2W 

70W 

15995 

BLC  10/150 

144  MHZ 

CW-FM-SSB/AM 

10W 

150W 

259.95 

BLC  30/1  50 

144  MHz 

CW-FM-SSB/AM 

3QW 

150W 

23995 

BLD  2/60 

220  MHz 

CW-FM-SSB/AM 

2W 

60W 

15995 

BLD  10/60 

220  MHz 

CW-FM-SSB/AM 

10W 

sow 

139.95 

BLD  10/120 

220  MHz 

CW-FM-SS8/AM 

10W 

120W 

259,95 

BLE  10/40 

420  MHz 

CW-FM-SSB/AM 

10W 

40W 

139.95 

BLE  2/40 

420  MHz 

CW^FM  SS8/AM 

2W 

40W 

159.95 

BLE  30/80 

420  MHZ 

CW-FM-SSB/AM 

30W 

SOW 

259.95 

BLE  10/80 

420  MHz 

CW-FM-SSB/AM 

10W 

SOW 

289.95 

Don't  forget  our  popular  PA-2501  and  PA-401  0  at  $74,95  (wired  and  tested)  S59.95  (Kit) 


FEATURES 

•  High  efficiency  means  low  current 
drain. 

•  Broad  band  design  (no  tuning). 

•  Direct  12  volt  DC  operation, 

•  Indicator  lamps  for  On/Off  and 
FM/SSB. 

e  Relay  switching  (allows  you  to 
put  amplifier  in  or  out  of  circuit 
at  the  flip  of  a  switch). 

•  Insertion  loss  of  less  than  1  dB, 

•  One  year  limited  warranty  on 
parts  and  labor. 


WANT  TO  BRING  YOUR  AMPLIFIER  INDOORS? 


LOOK  AT  THESE  POWER  SUPPLIES! 

Over-voltage  protection  crowbar. 

Electrostatic  shield  for  added  transient  surge  protection. 
A  foldback  output  limiter  operates  for  loads  outside  of  the  operating  range, 
Isolation  from  grounct.    The  circuit  is  isolated  from  the  case  and  ground. 
115/220  volt  Input  -  50/60  cycle- 
Units  are  factory  wired  for  116  volt  AC,  50/60  cycle  power. 
A  simple  Jumper  will  reconfigure  the  input  for  220  volt  AC,  50/60  cycles. 
Temperature  range  —  operating*  0°  to  +55°  C, 
Black  anodized  aluminum  finish. 


PS-2SM  WITH  CURRENT  METERS 


Recommended  for: 
BLC  10/70  BLD     2/60  BLE  30/80 

BLC     2/70  BLD  10/60  BLE  10/80 

Voltage  Output:  adjustable  between  10M5V 
Load  Regulation:  2%  from  no  load  to  20  a 
Current  Output: 

2S  amp*  Intermittent  (50%  duty  cycle) 
Ripple:  50  mV  et  20  amps 
Weight:  22-1/2  pounds 
Size:  12  1/4"  x  6-3/4"  x  7-1/2" 

PS-25M  Krt .  *  .  ,  $149,95 

PS-2SM  Wired  &  tested  .  S  169.95 


PS-15C  LOW  COST 


Recommended  far: 
BLE  10/40  BLE     2/40 

Voltage  Output:  adjustable  between  12-14V 
Load  Regulation:  2%  from  no  toad  to 

1  0  amps 
Current  Output: 

15  amps  intermittent  (50%  duty  cycle) 
Ripple:  SO  mV  at  10  amps 
Weight:  13  pounds 
Size:  1  1-1  /4"  x  5-1/2"  x  4-3/4' 


i'* 


PS-15C  Kit     $79.95 

PS-ISC  Wired  &  tested     .  $94.95 


PS-3012  COMMERCIAL 


(i 


Recommended  for: 

BLC  3/150 
BLC  30/1  50 
BLD  10/120 

Output  Voltage:  Adjustable,  11-15  V DC 
Output  Current:  30  amps  (50%  duty  cycle} 
Regulation:  Better  than  2  percent 
Output  Ripple:  50 MV  pk-pk  maximum 
Temperature  Range:  Q°-60°  C  operating 
Overvoltage  Protection:  Built  in  OVP 

crowbar 
Overcurrent  Protection:  Foldback  current 

limiting  at  30  amps 
Snort  Circuit  Current:  2  amps  maximum 
Input  Voltage:  1  05-120  or  208-230  et 

50-60HZ 
Size:  13-1/4"  L  x  7-1/8*'  W  x  6-5/8"  H 
Weight:  25  lbs. 
Finish:  Slack  anodized  aluminum 

PS-3012  Wired  &  tested  .  .  .  $239.95 


Export  prices  are  sJightiy  higher.    Prices  subject  to  change. 


0llSjll1C6riH9      BOX  S     /    320  WATER  ST.    /    BlNGHAMTON,  N.Y.  13901 
DIVISION  OF  8R0WMAN  ELECTRONICS  CORP,        Phone  607-723-9574  VS 
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New  Products 


THE  DENTRON 

MLA-2500  LINEAR 

AMPLIFIER 

Dentron  Radio  represents  the  kind 
of  American  success  story  you  often 
read  about.  It  began  just  three  years 
ago  in  a  basement  workshop,  but 
Dentron  today  occupies  a  modem 
plant  with  over  60  employees. 
Dentron  products  are  in  use  all  over 
the  world  in  applications  just  as  vane*! 
as  the  languages  of  the  customers;  The 
company  has  made  its  name  on  tuners 
and  antennas,  not  to  mention  the 
V60m  transvener  that  Dennis  Had 
K8KXK  designed  and  built  in  his  Ohio 
basement  workshop  three  years  ago. 

The  company  has  taken  a  different 
approach  in  developing  its  product 
line  than  most.  They've  gone  from  the 
transwerter  and  matching  antenna 
tuner  to  a  complete  tine  of  antennas 
f fully  assembled  and  ready  for  in- 
stall ati  on  as  they  leave  the  factory),  a 
complete  line  of  tuners,  to  amplifiers, 
and,  before  year's  end,  to  HF  trans- 
ceivers. There  has  been  a  refinement 
process  along  the  way,  and  with  each 
new  product,  Dentron  has  opened 
another  door,  another  market. 

With  the  introduction  of  the 
M LA  2500  amplifier,  for  example,  the 
company  found  itself  swamped  by 
orders  from  (among  others)  the  US 
military  (SAC),  foreign  government 
and  commercial  ^terests,  the  medical 
research  community  (which  uses  the 
ML  A  to  produce  rf  at  continuously 
controlled  levels  for  cancer  treat 
mentj,  the  welding  industry,  re- 
searchers probing  the  separation  of 
iron  ore,  HF  satellite  ground  linking, 
and,  of  course*  the  amateurs  for 
whom  the  amplifier  was  designed  in 
the  first  place, 

Demand  for  the  MLA  has  far 
exceeded  supply  at  Dentron  dealers 
across  the  country,  and  ii  is  expected 
that  that  situation  will  continue  for 
some  months  to  come.  (By  the  time 
this  issue  reaches  you,  however,  avail- 
ability should  be  up. I  But  why  do  so 
many  people  want  ML  As?  Read  on. 

The  MLA-2500  weighs  fust  over  45 


pounds  { including  full  duty  built-in 
power  supply),  measures  only  5  inches 
high  by  14  inches  wide  (about  the 
same  width  as  the  popular  Heath 
SB  200  1200  Watt  amplifier*  by  T4 
inches  deep.  The  MLA  is  surprisingly 
smalt  in  size  for  an  amplifier  of  its 
class  12000  Watts  In  the  amateur 
service,  2000  plus  Watts  in  commer 
cial  and  military  service),  and  runs  as 
if  the  8875  finals  were  somehow 
water-fooled,  instead  of  by  forced  air. 
It  is  significant  to  note  that  at  no  time 
in  more  than  two  months  of  testing 
did  the  MLA  ever  reach  more  than  a 
"warm"  temperature;  that  is,  the 
MLA   actually    ran  cooler   than   any 

other  piece  of  station  equipment 
(exciter,  receiver,  scopes,  and  so  on). 
Not  even  after  an  afternoon  of 
SSTVing  on  20m  was  the  MLA  ob- 
served to  be  abnormally  warm,  and 
the  main  comment  from  visitors  to 
The  shack  (aside  from  finding  the 
aesthetics  of  the  amplifier  very 
pleasing)  was  how  surprised  they  were 
that  the  unit  ran  so  coolly.  As  can  be 
seen  in  the  photograph,  nearly  all  of 
the  system's  cooling  action  is  directed 
towards  the  tubes  and  associated 
output  stages,  while  the  power  supply, 
control  and  relay  boards  must  rely  on 
circulated  air,  independent  of  the 
forced  air  system  on  the  8875s+  A 
dual  speed  cooling  system  is  used, 
with  automatic  override  of  the  slow 
speed  function  when  tube  plate 
temperatures  approach  unsafe  levels 
(over  200  degrees  C).  Even  that  auto- 
matic function  can  be  overridden 
through  a  "continuous  duty"  feature, 
which  locks  up  the  cooling  system  at 
maximum.  Dentron  recommends  use 
of  the  MLA  in  a  tiitedup  position, 
through  the  use  of  a  hinged  bail 
between  the  front  feet.  A  19  inch  rack 
panel  mounting  kit  is  also  available. 

Another  reason  for  the  MLA-2500's 
quick  acceptance  and  popularity  is 
performance.  It  takes  only  36  Watts 
of  drive  to  produce  a  full  kW  input  (or 
65  Watts  to  yield  2  kW  PEP  for  SSB 
operation}  on  1G0  through  10m. 
Efficiency,  according  to  checks  with 


77ie  Dentron  MLA-250O  TG&tOm  linear  amplifier  The  MLA  often  modular 
construction,  with  a  two  step  forced  sir  cooling  system. 


an  outboard  Bird  monitor,  is  out- 
standing, with  over  700  Watts  out  at  1 
kW  input  making  for  70%  efficiency. 
{Lab  tests  showed  that  the  MLA's 
efficiency  went  up  with  increased 
power  inputs;  e.g.,  at  1336  Watts  dc 
input,  the  MLA  yielded  1000  Watts 
output  for  an  efficiency  figure  of 
74%J  At  1  kW  input,  then,  the  MLA 
is  running  at  less  than  half  its  capa- 
bilities, thus  accounting  for  its  re- 
markable tendency  to  run  very  quietly 
and  coolly  for  hours,  even  days,  on 
end.  It  would  be  fair  to  say  that  the 
MLA  is  well  suited  for  contest  oper- 
ations, and  our  tests  certainly  prove 
that  to  be  true. 

The  power  supply  is  one  of  the 
MLA's  unique  features.  Offered 
standard  is  a  low  or  of  if  e  24  I  pound 
transformer  designed  especially  for 
the  MLA.  On  rural  mains,  the  MLA 
produced  2300  V  worth  of  plate 
voltage.  A  rear  panel  cover  allows 
access  to  line  fuses  and  the  trans- 
former primary  taps  for  switching 
between  234  and  117  V  sc  service, 
although  234  V  ac  15  A  service  is 
recommended  for  this  class  of  ampli- 
fier. An  important  note  here  is  that 
the  MLA  produces  extremely  high 
voltages,  and  must  be  treated  with 
care.  Aside  from  a  direct  line  for  ihe 
234  volt  service,  sufficient  grounding 
is  important,  and  no  attempt  should 
be  made  to  defeat  Den  iron's  circuit 
breaker  system,  which  cuts  all  voltage 
to  the  unit  if  the  covers  ana  removed, 
The  Operating  Manual  recommends 
waiting  at  least  five  minutes  before 
getting  into  the  unit  for  cleaning  or 
adjustment,  so  that  the  electrolytic 
capacitors  have  fully  discharged 
through  their  bleeder  resistors.  As 
with  all  the  other  circuitry  in  the 
MLA,  the  power  supply  is  modular  I  y 
constructed,  allowing  for  easy  removal 
of  the  associated  boards  for  service- 
Tuning  the  MLA  is  made  easier 
because  Dentron  used  twin  3  inch 
meters,  one  for  output  in  Watts,  tha 
other  a  multimeter  for  measuring 
plate  voltage,  current,  and  grid 
current,  Whether  the  MLA  is  "in"  the 
line  or  not,  the  output  meter  func- 
tions, so  it  is  easy  to  tune  your 
exciter  and  antenna  tuner  for  the 
specified  drive  and  flip  the  amplifier 
into  the  line  for  final  tuning.  There  is 
little  doubt  in  tuning  the  MLA;  it's  an 
easy,  quick  process  of  tuning  and 
loading  up  to  the  desired  power  input 
One  cannot  forget,  however,  that  the 
MLA  is  designed  to  be  run  far  from  its 
maximum  limits*  not  unlike  a  finely 
tuned  sports  car  capable  of  much 
more  than  the  55  mile  per  hour  speed 
limit  Enough  said* 

To  account  for  the  easy  tuning  of 
the  MLA,  one  only  has  to  check  out 
the  tank  circuitry.  Dentron  tried  a 
number  of  different  designs,  including 
silver  plated  copper  tubing,  but  found 
a  teflon  covered  conductor  of  19 
silver- plated  wires  worked  the  best 
Dentron  engineers  discovered  that 
their  design  allowed  for  closer 
windings,  thus  improving  harmonic 
suppression,  which  Is  rated  by  the 
factory  at  better  than  55  dB  at  lull 
power  on  all  bands.  There  is  also  the 
side  benefit  of  extra  protection  from 
the  use  of  teflon.  Dentron  says  tests 
show   that   the   system  is  especially 


good     in     high    humidity    or    salty 
environments. 

Shipped  from  the  factory,  the  MLA 
comes  in  two  cartons  -  one  for  the 
main  unit,  and  a  smaller  package  for 
the  8875  finals,  the  delay  tube,  and 
plug-in  control  relay.  All  four  devices 
are  easy  to  install  after  removing  four 
top  cover  screws  and  the  cover  itself. 
If  you  carefully  follow  the  instruc- 
tions in  the  MLA  Operating  Manual, 
the  8875s  will  90  in  easily,  but  due  to 
their  short,  narrow  pins,  it  can  get  a 
bit  tricky.  Best  idea  is  to  follow  the 
manual! 

All  adjustments,  wattmeter,  ALC. 
and  power  transformer  taps,  are 
accessible  without  removing  the 
MLA's  covers.  All  controls  are  factory 
aligned,  and  I  did  not  find  it  necessary 
to  readjust  them.  Operating  the  MLA, 
in  fact  was  about  as  troublefree  as 
possible  . . .  there  really  wasn't  a 
giitch  encountered  during  our  test 
period. 

Operating  the  MLA  is  very  sat- 
isfying. One  of  our  editors  put  it  this 
way:  "Using  the  MLA  2500  in  con- 
junction with  my  Heath  HW-101  was 
one  of  the  most  pleasant  experiences  I 
have  had  in  ham  radio.  It  was  nice 
being  told  over  and  over  again  that  I 
had  one  of  the  best  and  strongest 
signals  on  the  band,  be  it  40  meters  or 
1 5,  This  was  all  done  with  the  use  of 
only  dipole  antennas,  so  there  was 
little  that  could  be  credited  with  the 
great  signal  strength  reports  except 
the  amplifier.  The  MLA  is  also  very 
easy  to  operate;  in  fact,  it  is  so  easy  to 
use  that  at  first  I  thought  I  must  be 
forgetting  something.  I  wasn't,  how- 
ever, because  the  signal  was  very 
definitely  there." 

My  use  of  the  MLA  began  with  the 
last  ARRL  DX  phone  weekend,  and 
its  performance  left  me  reeling.  Using 
wire  beams,  si o pars,  and  di poles.  I 
worked  non-stop  for  the  entire  week- 
end without  once  turning  off  the 
MLA.  Nearby  stations  running  multi 
element  antennas  checked  with  me 
several  times  to  confirm  1  was  running 
wire  antennas,  and  one  fellow  actually 
came  over  to  see  for  himself.  (I 
attribute  that  mostly  to  the  fact  I'd 
been  running  substantially  less  power 
in  the  past.) 

Power,  especially  when  you're 
dealing  with  an  amplifier  like  the 
MLA,  can  get  away  from  you.  I  found 
myself  running  the  amplifier  for  the 
sake  of  running  it,  instead  of  saving 
the  power  for  when  it  was  truly 
needed.  After  the  excitement  had 
worn  off  to  some  extent,  l  began  to 
spend  more  time  on  CW,  running  TOO 
Watts  or  so  on  first  calb,  and  then 
switching  to  the  MLA  for  ego  re- 
covery purposes.  It  never  missed! 

On  SSTV  the  MIA  was  a  great 
improvement  over  the  SB  200  men- 
tioned earlier.  Picture  quality  was 
reported  much  less  susceptible  to  QS8 
and  ORM,  in  direct  comparison  to  the 
smaiier  amplifier.  The  interesting 
thing  was  that  the  MLA.  running 
twice  the  power  continuous  duly,  ran 
much,  much  cooler  than  the  SB  200 

Considering  what's  ahead  from  the 
FCC,  it  appears  the  days  of  the 
super  amplifier  may  be  numbered* 
Amplifiers  like  the  MLA,  which  offer 
high  power  capability  at  a  moderate 
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The  KLM  Echo  70cm  transceiver ; 


price  (and  thus  can  be  operated  con- 
servatively for  longer  component  life), 
are  coming  into  vogue*  Pending  FCC 
proposals  may  force  future  MLAs  to 
cover  only  160  through  15m,  but  the 
basic  machine  will  remain  the  same-  It 
is  a  highly  efficient  very  compact  fuH 
power  linear  amplifier  that  at  S 799. 50 
costs  less  per  Wart  than  any  amplifier 
manufactured  anywhere.  For  a  while, 
you  may  have  a  hard  time  finding  an 
M LA  2500  at  your  local  dealers  .  .  . 
but  on  the  basis  of  our  experience,  it's 
well  worth  the  wait.  Oentron  Radio 
Company,  2100  Enterprise  Parkway, 
Twinsburg  OH  44087, 

Warren  Elly  WA1GUD 
Bennington  MH 

USER  IMPRESSIONS 

OF  KLM  ECHO  70CM 

SSBUHF  TRANSCEIVER 

Are  you  ready  for  the  Phase  III 
OSCAR  satellites?  If  you  are  an 
amateur  satellite  enthusiast,  you  prob- 
ably know  that  the  new  series  of 
birds  will  be  the  first  lo  use  an 
assigned  amateur  satellite  band:  435 
MHz.  The  first  of  the  orbiting  re- 
peaters is  due  to  be  launched  within 
nine  months.  The  satellite  will  carry  a 
two  meter  to  435  MHz  transponder, 
which  will  require  the  Earth  station  to 
have  UHF  SSB  receive  capability. 
(Recall  that  the  existing  OSCAR  7 
satellite  receives  on  432 J  The  only 
known  commercial  rig  that  offers  435 
MHz  SSB  capability,  as  well  as  other 
functions,  is  the  Echo  70cm,  by  KLM 
Electronics. 

Many  OSCAR  7  Mode  B  users  are 
already  familiar  with  the  Echo  70, 
This  ten  Watt  transceiver  allows  SSB 
and  CW  communication  on  the  432 
and  435  MHz  amateur  bands.  It  has 
many  features  that  should  appeal  to 
the  UHF  enthusiast.  Let's  lake  a  quick 
took  at  the  transceiver,  starting  with 
front  panel  controls.  The  predominant 
feature  of  the  rig  is  a  large,  center- 
mounted  knob  calibrated  from  "01" 
to  "47"  in  increments  of  (wo.  These 
numbers  correspond  to  20  kHz  incre- 
ments in  frequency,  with  an  implied 
starting  point  at  either  432.01  or 
435.01  MHz.  This  allows  a  tuning 
range  of  480  kHz  in  each  band. 
Continuous  coverage  within  each  20 
kHz  segment  is  provided  by  a  nor* 
maNy  centered  vxo  control.  The  vxo 


range  on  either  side  of  zero  is  10  kHz 
—  thus  the  entire  segment  can  be 
continuously  tuned.  Additionally,  an 
RIT  control  is  provided  to  clarify 
received  SSB  signals.  The  range  of  the 
RIT  is  about  2  kHz.  Squelch  and 
volume  controls  are  mounted  on  the 
right  side  of  the  panel,  with  the  power 
switch  connected  to  the  volume  con- 
trol. 

Three  push-button  switches  are 
mounted  on  tlx  left  side  of  the  main 
tuning  control  under  a  dual  purpose 
meter.  This  meter  is  calibrated  in 
S- units  when  receiving,  and  provides 
relative  power  output  when  the  rig  is 
on  the  arc.  One  button  selects  upper/ 
lower  sideband.  The  second  engages 
an  impulse  noise  blanker  when  acti- 
vated. The  third  switch  allows  any  20 
kHz  band  segment  to  be  continuously 
swept  for  the  presence  of  signals.  The 
"Auto  Watcher"  is  most  useful  when 
the  Echo  70  is  being  used  for  point-to- 
point  Earth  communications.  It  is 
only  necessary  i  know  which  20  kHz 
is  going  to  be  used  —  the  scan  will 
pinpoint  the  signal  The  presence  of 
the  "Auto  Watcher"  scan  is  denoted 
by  a  small  red  lamp  which  is  illumi- 
nated during  the  function. 

The  back  panel  also  contains  several 
controls,  A  slide  switch  selects  the 
base  frequency  of  432  or  435  MHz.  A 
second  slide  switch  determines  the 
mode  of  the  transceiver  -  either  SSB 
or  CW.  A  final  control  selects  the 
internal  vfo,  or  allows  an  external 
device  to  be  used.  When  in  external 
mode,  the  panel  lamp  on  the  main 
tuning  rfiEil  is  extinguished.  Jack*  fur 
key,  vfoH  relay,  and  speaker  are  also 
provided.  Power  for  the  Echo  70  is  a 
nominal  12  V  dc,  KLM  provides  two 
power  connectors  and  fuses  for  the 
rig,  allowing  one  to  be  permanently 
connected  in  an  auto,  The  antenna 
connector  is  a  standard  SO-238  UHF 
jack. 

I  have  operated  the  Echo  70  on 
SSB,  CW,  through  OSCAR,  and  on 
simplex,  Unfortunately,  there  are  not 
many  stations  in  New  England  on  432 
SSB,  so  a  test  had  to  be  arranged. 
Receive  and  transmit  audio  quality  is 
crisp  and  clear,  and  the  vxo  operates 
in  a  smooth,  linear  fashion  as  the 
signals  are  tuned,  The  receiver  consists 
of  a  double  conversion  design,  front 
ended  by  a  six  cavity  helical  resonator 


and  FET  amplifier.  Overload  was  no 
cause  for  concern,  as  I  operated  the 
Echo  70  m  the  presence  of  an  80  Watt 
signal  at  446  MHz  and  a  two  meter 
transmitter  without  any  problems. 
One  unexpected  bonus  was  obtained 
from  the  receiver.  I  was  tuning  a  2m 
SSB  transmitter,  and  was  able  to  copy 
the  third  harmonic  on  the  Echo  70.  I 
am  sure  that  KLM  did  not  design  the 
transceiver  to  be  used  as  a  test  instru- 
ment, but  of  course  one  must  use 
what  is  available! 

The  transmitter  section  delivers 
better  than  10  Watts  into  a  50  Ohm 
load,  as  measured  on  a  Bird  Model  43 
wattmeter,  Thrs  was  sufficient  to 
access  OSCAR  7  using  a  hom»  brew 
turnstile  antenna  system.  The  10  Watt 
output  is  more  than  enough  to  drive 
an  outboard  amplifier  for  extended 
DX  or  OSCAR  work. 

The  Echo  70  only  draws  five  Amps 
under  transmit,  so  an  existing  12  V 
supply  can  probably  be  used  to  power 
the  rig.  The  transceiver  is  a  natural  for 
OSCAR  satellite  work.  It  has  the 
versatility  to  operate  with  existing  and 
future  birds,  as  the  Phase  111  satellites 
wilt  use  the  435  MHz  band.  If  you  are 
interested  in  greeting  the  new  OSCAR 
when  ft  is  launched,  the  Echo  70  is  a 
natural!  While  you  are  waiting  for  the 
launch,  look  for  me  on  OSCAR  7, 
Mode  B.  I  would  also  be  happy  to 
arrange  a  QSO  on  432  SSB  or  CW 
from  our  local  test  mountain. 

At  $495.95,  the  Echo  70cm  is 
complete  with  microphone,  internal 
speaker,  two  power  cords,  mobile 
mounting  bracket,  and  spare  lamps 
and  fuse-  KLM  Electronics,  17025 
Latiref  RdtI  Morgan  Hitt  CA  95037. 

John  Moinar  WA3ETD 
Executive  Editor 

NEW  FREQUENCY 
COUNTER/GENERATOR 

A  unique  new  frequency  counter/ 
generator  has  been  announced  by 
Lunar  Electronics,  The  model 
DX  555P  is  a  basic  30  MHz  counter 
with  5  digit  display  and  7  digit  read- 
out (with  front  panel  scaling).  The  10 
MHz  timebase,  which  includes  easy 
zero  adjust  to  WWV,  exceeds  most 
accuracy  requirements.  The  built-in 
prescaJer  extends  the  frequency  count 


range  to  300  MHz,  and  is  activated  by 
a  rear  panel  switch. 

The  unique  pan  of  the  unit  Is  the 
variable  frequency  marker  oscillator, 
covering  440  kHz  to  30  MHz  in  3 
bands-  When  the  marker  oscillator  is 
activated  by  its  front  panel  switch,  its 
output  is  both  available  from  a  rear 
panel  jack  and  displayed  on  the 
counter  readout.  The  output  of  the 
marker  oscillator,  which  also  may  be 
AM  modulated  with  a  600  Hz  tone,  is 
of  Sufficient  strength  to  align  receivers 
down  to  the  455  kHz  l-f  and  up 
through  30  MHz,  The  marker  oscil- 
lator r  which  also  includes  a  front 
panel  fine  tune  adjust,  serves  as  a 
highly  accurate  and  economical  fre- 
quency source  in  lieu  of  much  more 
expensive  frequency  synthesizers. 

Uses  are  innumerable,  including  the 
many  varied  counter  applications 
through  VHF  and  CB.  The  marker 
oscillator  allows  alignment  of  receivers 
in  the  HF  spectrum,  including  their 
455  kHz  i-fs+  The  high  harmonic 
output  of  the  marker  oscillator  may 
also  be  used  through  the  lower  VHF 
range  with  careful  attention  to  fre- 
quency, which  will  preclude  aligning 
on  the  image.  SWL  users  can  easily  set 
their  receivers  to  the  frequency  listed 
for  a  foreign  broadcast  station  with- 
out having  to  hunt  across  the  re- 
ceiver's usually  inadequately  accurate 
dial  for  the  station  of  interest-  Besides 
the  SWLers,  CBers,  and  bench  tech- 
nicians mentioned  above,  other  users 
would  include  radio  amateurs, 
experimenters,  field  technicians,  and 
many  others. 

The  model  DX  555P  counter/ 
generator  with  prescaler  lists  at 
$239.95-  The  unit  is  also  available 
without  the  prescaler  at  ST 89.95. 
Units  may  be  obtained  via  dealers,  or 
direct  from  Lunar  Electronics-  Lunar 
Electronics,  PO  Box  82183,  San  Diego 
CA  92 1 38. 

THREE  NEW  COUNTERS 
FROM  YAESU 

The  introduction  of  a  new  line  of 
Three  frequency  counters,  designated 
as  YC  500,  has  been  announced  by 
Yaesu  Electronics  Corporation.  The 
three  models  offered  are  the  YC-500J 
(with   an   accuracy  of   10  PPM),  the 
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The  Yaesu  YC-50QJ  frequencycounter. 


YC-500S  (at  1  PPM),  and  the 
YC500E  (it  0.02  PPM),  All  three 
counters  provide  six  display  digits  and 
cover  the  range  of  10  Hz  to  900  MHz. 
Two  separate  inputs  are  provided,  one 
covering  10  Hz  to  SO  MHz,  and  the 
second,  50  MHz  to  500  MHz. 

A  built-in  ac  or  dc  supply  provides 
for  complete  portability.  Advanced  IC 
techniques  are  used  in  the  circuit 
design,  and  a  double  -si  tied  computer 
quality  circuit  board  ensures  stable 
and  extremely  accurate  operation  for 
many  years. 

The  counters  are  now  on  display  at 
all  authorized  Yaesu  dealers  through- 
out the  United  States.  A  copy  of  the 
operating  manual  may  be  purchased 
for  S4.50  postpaid  from  Yaesu  Eiec* 
tronics  Corporation,  PO  Box  498, 
15954  Downey  Avenue,  Paramount 
CA  90723. 

NEW  HUSTLER 

AMATEUR  ANTENNA 

CATALOG 

A  brand  new  catalog  describing  the 
entire  line  of  Hustler  amateur  HF, 
VHF,  and  UHF  antennas  has  just  been 
published  by  NewTronlcs  Cor- 
poration in  Cleveland,  Ohio.  New- 
Tronics  is  the  originator  of  the  Hustler 
brand  of  amateur  and  CB  antennas, 

Hustler's  new  amateur  antenna 
catalog  contains  more  than  40 
antennas  and  accessories.  Featured 
products  include  the  new  no  rip-off 
"Husiloff"  trunk  lip  mount  that  does 
not  require  drilled  holes,  A  turn  of  a 
knob  removes  or  mounts  the  entire 
antenna  assembly  on  the  side  or  edge 
of  a  trunk  lid,  all  without  dis- 
connecting the  cable.  The  antenna 
assembly  stores  easily  inside  most 
trunks.  Test  data  shows  that  the  solid 
grounding  of  the  "Hustloff"  mount 
provides  the  user  with  consistent 
performance  under  any  conditions  — 
plus  far  greater  range  potential, 
compared  to  other  available  rob  proof 
mounts  (including  the  magnetic  and 
hinged  flip-out  variety). 

Another  featured  item  is  the 
improved  performance  built  into  the 
base-loaded  5/8  wavelength  SBLT  and 
BBL  series  of  two  meter  mobile 
antennas  with  3.4  dB  gain  {compared 
to  a  1/4  wave  ground  plane). 

Other  products  include  a  fixed 
station    four    band   vertical    antenna 


(one  setting  for  10,  15,  20.  and  40 
meter  coverage),  a  fixed  station  two 
meter  vertical  with  6  dB  gain  (com- 
pared to  a  1/2  wave  dipoleL  and  a 
variety  of  mobile  antennas  for  2r  6, 
10,  15,  20P  40,  75  and  80  meters,  as 
well  as  140  to  500  MHz  operation. 

A  copy  of  Hustler's  new  amateur 
antenna  catalog  is  avail  able  by  writing 
to:  Sales  Department,  New-Tromcs 
Corporation,  75800  Commerce  Park 
Drive,  Cleveland  OH  44142. 

NEW  SMALL-SHANK 

ELECTRONIC 
TECHNICIAN  DRILL 

Wahl  Clipper  Corporation  has 
introduced  a  compact  elect rk  drill 
that  accommodates  drills  and  burrs 
with  a  shank  size  up  to  ,123  (1 /&*">♦ 
The  ISO-TIP  electronic  technician 
drill  h  ideal  for  prototype  develop- 
ment, circuit  board  revision  and  re- 
design, solder  removal,  tead  hole 
cleaning,  and  a  variety  of  other  jobs. 
Its  compact  size  (less  than  5"  minus 
drill  bit)  allows  use  of  the  drill  in 
confined  areas  and  within  cabinetry* 
High  impact  plastic  housing  makes  it 
lightweight,  and  an  extra  long  10' 
cord  provides  a  wide  working  radius. 
An  on/off  switch  provides  both 
"intermittent-on"  and  "locked-on" 
positions  for  convenience. 

Operating  at  approximately  9,000 
rpm,  the  drill  is  supplied  with  a  collet 
chuck.  3  collets,  and  2  drill  bits  (#56 
and  -71).  The  no.  6275  kit  features  a 
110  V  transformer  power  source, 
while  the  no.  6280  kits  features  a  12 
V  cigarette  lighter  ptug  assembly  for 
on-the-spot  drilling  capability.  Burrs, 
abrasive  wheels,  or  discs  can  be  added 
to  expand  the  drill's  versatility  to 
carve,  shape,  form,  or  rout  on  wood, 
plastic,  leather,  and  a  variety  of  mate- 
rials. Wahi  Clipper  Corporation,  2902 
Locust  Street  Sterling  it  61081. 

FIRST  COAX 
TOGGLE  SWITCH 
TEE'AX,  Inc.  of  Ft.  Lauderdale, 
Florida,  has  announced  (after  nine 
years  of  development)  the  first  com- 
plete line  of  coax  switches  with 
features  not  previously  available  in 
coax  switching,  The  TEE/AX  coaxial 
toggle  switches  are  available  in  every 
series,  from  SPST  to  6PQT.  The 
erector     set     construction     of     the 


The  ISO-TIP electronic  technician  drift. 


switches  allows  the  user  to  stack  a 
VHFr  BMC,  TNC,  and  SMC  in  one 
switch.  By  removing  the  top  place  or 
toggle,  you  can  replace  it  with  a 
variety  of  solenoids  to  alJow  using  the 
TEE/AX  as  a  relay.  The  coax  switch  is 
fully  designed  to  survive  in  any 
environment  (such  as  that  in  aircraft, 
where  shock  and  vibration  are  a  fac- 
tor).  The   TEE/ AX   coaxial   switches 


are  100%  anti-shock  proof. 

TEE  {AX,  Inc*,  will  also  fabricate 
coaxing  switching  systems  and  custom 
coax  switches  to  specific  customer 
needs.  Over  300  variations  of  switches 
and  relays  will  be  available.  Technical 
specifications  are  available  on  the 
entire  coax  switch  line.  TEE /AX,  Inc., 
5707  NW  3tst  Ave.,  Fort  Lauderdale 
FL  33309. 


moo.  NO.  SW5000 

SERIES         U"1" 
TE£jAX.  lf«C. 


The  TEE/AX  coax  toggle  switch. 
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COMPUTERIZED 

MORSE  CODE 

RECEPTION 

PACKAGE 

Polaris  Computer  Systems  has 
announced  the  development  of  a 
Morse  code  reception  package  for  the 
S-lOObased  8080  rnicrocompuier. 
The  package  consists  of  a  tone-to  dc 
converter  module  and  complete  soft- 
ware.  The  converter  connects  to  the 
communications  receiver  via  head- 
phone  jacks  and  to  the  computer  via  a 
parallel  I/O  port. 

The  converter  contains  a  phase 
locked  foop  for  tone  decoding,  and 
adjustable  center  frequency  and  band- 
width controls.  Its  design  is  highly 
immune  to  impulse  noise.  Provision 
for  audio  and  visual  synchronization 
of  the  incoming  signal  is  provided. 

The  software  adjusts  for  variations 
in  transmission  as  each  code  element 
is  received,  allowing  for  manual  or 
automatic  transmission  of  CW  at 
speeds  ranging  from  5  to  60  words  per 
minute-  Noise  and  dropout  negating 
logic  is  included,  The  final  output  of 
received  text  is  to  an  SEO  port  for 
display  to  a  printer  or  CRT, 

The  package  price  in  kit  form  for 
the  converter,  object  program,  and 
complete  documentation  is  S95,G0. 
An  assembled  and  tested  version  lists 
at  Si  45.00,  Source  tapes  and  com- 
plete turnkey  packages  are  also  avail- 
able. On  the  low  end,  schematic  of  the 
converter,  object  dump,  and  docu- 
mentation are  available  for  $17*00, 
Polaris  Computer  Systems,  331 1 
Richmond  Awnue,  Houston  TX 
77098. 

HEATH 

ANNOUNCES 

PERSONAL  COMPUTERS 

The  latest  entry  into  the  hobby 
computer  field  is  Heath,  the  popular 
manufacturer  of  electronic  kits-  The 
long-awaited  computer  product  line 
consists  of  two  processors,  a  video 
terminal,  and  an  array  of  peripheral 
I/O  devices. 

Heath  chose  the  widely  available 
8080  8-bit  microprocessor  as  the  basts 
for  the  H8  computer.  The  other  com 
puter.  dubbed  the  H11r  is  based  on 
the  Digital  Equipment  Corporation 
(DEC)  LSi-11  computer,  which  is  a 
1 6-bit  minicomputer. 

Targeted  for  release  this  summer, 
the  H8  computer  features  art  intel- 
ligent front  panel  with  octal  display 
and  data  entry  capability.  One  button 
program  loading  is  provided  by  a 
resident  monitor  and  built-in  hoot* 
strap  program ,  Sixteen  push  but  tons 
are  provided  for  data  entry,  and  an 
LED  display  allows  machine  states 
and  register  contents  to  be  displayed. 
A  speaker  is  built  into  the  H6  to  allow 
special  programming  effects. 

The  H8  computer  features  a  IK 
ROM  that  contains  the  monitor 
program  and  bootstrap.  The  machine 
has  a  memory  capacity  of  65 K  bytes. 
The  mainframe  utilizes  60  pin  con- 
nectors, of  which  10  are  available  for 
memory  and  peripheral  controllers. 
The  built-in  power  supply  can  support 
the  CPU.  32 K  of  memory,  and  two 


I/O  devices.  The  price  for  the  basic  HS 
computer  kit  is  $375. 

Heath  has  bridged  the  S-bit  gap 
with  the  HIT  computer,  to  he  shipped 
this  fall.  Based  on  DEC's  powerful 
LSI- 11  computer  board,  the  Hit  is  a 
full  16-bit  machine  that  features  the 
DEC  PDP-11  instruction  set  The 
H1Vs  CPU  board  is  fully  wired  and 
tested.  The  LSI-1 1  board  features  4K 
x  16  RAM,  expandable  to  2QK.  A 
switching  power  supply  is  standard,  as 
is  full  circuit  protection  and  a  wired 
backplane.  Interfaces  initially  consist 
of  serial  and  parallel  I/O  modules.  A 
4K  memory  board  is  also  available. 

However,  one  of  the  most  attractive 
features  of  the  Nil  is  the  software 
provided  by  Digital  Equipment  Corp. 
An  assembler,  editor,  linker,  and 
debug  package  is  provided,  as  well  as 
the  BASIC  and  FOCAL  languages. 
Owners  of  the  H11  will  also  be  able  to 
use  programs  from  the  extensive  DEC 
users  group,  DECUS, 

A  complete  line  of  peripheral 
devices  is  available  to  support  the  H8 
and  H11  computers.  A  CRT  display 
and  paper  tape  reader/punch,  desig- 
nated the  H9  and  H10  respectively, 
wilJ  allow  I/O  capability.  The  follow- 
ing products  will  be  available  from 
Heath  when  H8  and  H11  production 
commences: 

H8  8060  Computer  $375 

H8  1  4K  Memory  140 

H8  2         Parallel  Interface  150 

HB-3         4K  Chip  Set  95 

H&5  Serial/Cassette 

Interface  1 1 0 

H9  Video  Terminal  530 

H10  Paper  Tape  Device  350 

H11  LSI  1 1  Computer  1295 

HIM        4K  memory  275 

H11-2        Parallel  Interface  95 

H1 1-5        Serial  Interface  95 

The  listed  equipment  Is  in  kit  form 
from  Heath  Company,  Benton  Harbor 
Ml  49022. 


inside  the  H8:  Heavy -duty  power  supply  is  visible,  as  weft  as  the  ten  slot 
mother  board. 


Hearhkit  Hit  Computer,  based  upon  the  DEC  LSI-tf. 


The  Heath  ff-6/r  family:  H9  Video  Display,  H8  Computer,  and  HW  Paper  Tape  Header /Punch. 
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Editor: 

Robert  Baker  WB2GFE 
IB  Windsor  Or, 
Atco  NJ  08004 


EUROPEAN  DX  CONTEST 

cw 

Starts;  fJQOQ  GMT,  Saturday. 
Aug.  13 
Ends:  2400  GMT,  Sunday. 
Aug.  14 
Phone 
Starts:  0000  GMT,  Saturday, 
Sept  10 
Ends:  2400  GMT,  Sunday, 
Sept  11 
RTTY 
Starts:  0000  GMT,  Saturday, 
Nov,  12 
Ends-  2400  GMT.  Sunday, 
Nov.  13 
Sponsored  by  the  Deutscher  ARC 
IDARC),  this  contest  is  open  to  ell 
amateurs,   who  may  use  all  amateur 
bands,  3.5  to  28  MHz,  Classes  include 
single  op /all  band  and  mufti  op/stngie 
transmitter.      Only     36     hours     of 
operation  out  of  the  48  hours  are 
permitted  for  single  op  stations.  The 
12  hours  of   non  operation   may   be 
taken  in  not  more  than  three  periods 
anytime    during    the    contest.    Each 
station  may  be  worked  once  per  band. 
A  contest  QSO  can  only  be  estab- 
lished between  a  n on- European  and  a 
European  station,  except  in  the  RTTY 
section,  where  contacts  between  all 
continents  and  one's  own  continent 
are  permitted. 


EXCHANGE: 

An  exchange  consists  of  the  usual  5 
or  6  digit  serial  number,  RS(T|  report, 
plus  progressive  QSO  number  starting 
with  001, 
SCORING: 

Each  QSO  counts  1  point.  Each 
confirmed  QTC  (given  or  received) 
counts  1  point  (see  below).  The 
multiplier  for  non- European  stations 
is  determined  by  the  number  of 
European  countries  worked  on  each 
band.  Europeans  wilt  use  the  last 
ARRL  countries  list,  Jn  addition,  each 
call  area  in  the  following  countries 
wilt  be  considered  a  multiplier :  J  A, 
PYP  VE,  VQ,  VK,  W/K,  ZL,  ZS. 
UA90.  The  multiplier  on  3.5  MHr  will 
be  multiplied  by  four,  on  7  MHz  by 
Three,  and  on  14  to  28  MHz  by  two. 
The  final  score  is  the  total  QSO  points 
plus  QTC  points  multiplied  by  the 
sum  total  multipliers  from  all  bands, 
QTC  TRAFFIC; 

Additional  point  credit  can  be 
realized  by  making  use  of  the  QTC 
traffic  feature.  A  QTC  is  a  report  of  a 
confirmed  QSO  that  has  taken  place 
earlier  in  the  contest  and  later  been 
sent  back  to  a  European  station.  It 
can  only  be  sent  from  a  non-European 
station  to  a  European  station,  The 
general  idea  is  that  after  a  number  of 
European  stations  have  been  worked. 


_ 


Aug  6-7 
Aug  13  14 
Aug  20-21 
Aug  20-21 
Aug  20  22 
Aug  20*22 

Aug  27  28 
Aug  27-28 
Aug  27-28 
Sept  3-5 
Sept  10-11 
Sept  10  n 
Sept  10-11 
Sept  10-11 
Sept  17  18 
Sept  24-25 
Sept  24-25 
Oct  1 
Oct  1-2 
Oct  8  9 
Oct  1&16 
Oct  15-17 
Oct  29 -30 
Nov  5-6 
Nov  12  13 
Nov  12  13 
Nov  13 
Nov  19  20 
Nov  19-20 
Nov  19-20 
Nov  26*27 
Dec  34 
Dec  10-1 1 


Illinois  QSO  Party 
European  DX  Contest  —  CW 
Worldwide  SARTG  RTTY  Contest 
SEANET  Contest 
New  Jersey  QSO  Party 
CAN-AM  Championship  Contest 

Ohio  Interstate  QSO  Party 

Rep,  of  Trinidad  and  Tobago  QSO  Party 

Alt  Asian  Contest  -  CW 

Four  Land  QSO  Party 

Washington  State  QSO  Party 

Pennsylvania  QSO  Party 

ARRL  VHP  QSO  Party 

European  DX  Contest  —  Phone 

Scandinavian  CW  Contest 

Delta  QSO  Party 

Scandinavian  Phone  Contest 

Open  CD  Party  -  CW 

VK/ZL /Oceania  -  Phone 

VK/ZL/Oceania  -CW 

Open  CD  Party  —  Phone 

Manitoba  QSO  Party 

CQ  WW  DX  Phone  Contest 

ARRL  Sweepstakes  -  CW 

IPA  Contest 

European  DX  Contest  -  RTTY 

OK  DX  Contest 

ARRL  Sweepstakes  —  Phone 

WWDXA  International  CW  Contest 

All  Austria  Contest 

CQWWDXCW  Contest 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 


a  list  of  these  stations  can  be  reported 
back  during  a  QSO  with  another 
station.  An  additional  one  point  credit 
can  be  claimed  for  each  station  re- 
ported, For  RTTY  section  only.  QTC 
traffic  is  allowed  between  all  stations 
(sent  and  received),  but  not  between 
stations  in  the  same  country.  A  QTC 
contains  the  time,  call  and  QSO 
number  of  the  station  being  reported. 
Example:  13G0/DA1AA/134-  This 
means  that  at  1300  GMT  you  worked 
DA1AA  and  received  number  134,  A 
QSO  can  be  reported  only  once,  and 
not  back  to  the  originating  station. 
Only  a  maximum  of  10  QTCs  to  a 
station  is  permitted.  You  may  work 
the  same  station  several  times  to 
complete  this  quota,  but  only  the 
original  contact,  however,  has  a  QSO 
point  value.  Keep  a  uniform  list  of 
QTCs  sent.  QTC3^7  indicates  that  this 
is  the  3rd  series  of  QTCs  sent  and  that 
7  QSOs  are  reported,  Europeans  may 
keep  the  list  of  received  QTCs  on  a 
separate  sheet  if  they  clearly  indicate 
the  station  which  sent  the  QTCs. 
ENTR  tES  AND  A  WARDS: 

Certificates  to  highest  scorer  in 
each  class  in  each  country,  reasonable 
score  provided.  Continental  leaders 
will  be  honored.  Certificates  also  given 
to  stations  with  at  least  half  the  score 
of  the  continental  leader.  Violation  of 
the  rules,  unsportsmanlike  conduct,  or 
taking  credit  for  excessive  duplicate 
contacts  will  be  deemed  sufficient 
cause  for  disqualification.  The  de- 
cisions of  the  contest  committee  are 
final.  It  is  suggested  to  use  the  log 
sheets  of  the  PARC  or  equivalent. 
Send  a  large  size  SASE  to  get  the 
desired  number  of  log  and  summary 
sheets  (40  QSOs  or  QTCs  per  sheet  I 
Mailing  deadlines  are:  CW  Sept*  15th; 
Phone  Oct.  15th;  RTTY  Dec.  1st 
Entries  should  be  addressed  to: 
WAEDC  -  Committee,  Post  Box  262, 
D-895  Kaufbeuren,  Germany.  North 
American  residents  may  send  their 
entries  to:  Hart  win  E,  Weiss 
WA3KWD,  323  North  Street.  Millers 
burg  PA  17061  USA.  Minimal  require- 
ments for  a  certificate  or  trophy  are 
100  QSQsor  10,000  pomts,  European 
country  list  is  same  as  shown  for 
EUROawardsl 

Special  note  —  Please  keep  the 
following  sections  free  of  congest 
activity.  CW:  3550  3800, 
1407  5  143  50,  21100  21450. 
2810X^29700.  Phone;  3650  3750, 
14300  143  50.  21400  21450. 
28700  29700. 


CAN-AM 
CHAMPIONSHIP  CONTEST 

Phone 

Starts:  0200  GMT.  Aug.  20 

Ends:  2400  GMT,  Aug.  20 

CW 

Startsi  0400  GMT,  Aug.  21 
Ends:  0200  GMT,  Aug.  22 

OBJECTIVE; 

To  increase  the  communication  and 


friendship  between  the  Canadian  and 
American  amateurs  and  to  provide 
the  means  of  measuring  the  perfor- 
mance of  their  operating  skills  and 
equipment. 
BANDS: 

All  bands  1.8  through  28  MHz  are 
permitted;    general     portion    of    the 
bands    is   recommended    for    use   on 
phone  and  CW. 
CATEGORY  OF  COMPETITION: 

1.  Single  operator  —  stations  oper- 
ated by  the  station  license  holder. 

2.  Multi-operator,  single  trans- 
mitter —  stations  operated  by  one  or 
more  operators  other  than  the 
licensee. 

3.  CI  ub  co  mpet  it  ion. 
EXCHANGE: 

Signal  report,  RS  on  phone  and 
RST  on  CW,  plus  sequential  QSO 
number  starting  with  001,  plus 
multiplier  area  abbreviation.  I.e., 
59001 CT  or  599001  ON,  Multiplier 
area  abbreviation  is  the  usual  two 
letter  postal  abbreviation  for  50  US 
states,  CM  -  Caribbean  {KC4,  KG44 
KP4r  KS4,  KV4,  KZ5\,  PC  -  Pacific 
(rest  of  US  possessions),  Canadians 
will  use:  NL  -  V01p  V02;  NB  -  VE1 
New  Brunswick;  NS  —  Nova  Scotia; 
PE  -  Prince  Edward  IsL;  Si  -  Sable 
and  St.  Paul  fsl.;  PQ  -  VE2;  ON  - 
VE3;  MB  -  VE4;  SK  -  VE5;  AT  - 
VE6;  BC  -  VE7;  NW  -  VE8  NWT: 
YU  -  Yukon, 

MULTIPLIERS: 

50  US  states,  2  US  possessions 
(Caribbean,  Pacific);  10  Canandian 
provinces ,  2  territories  {NWT, 
Yukon),  1  Islands  (Sable,  St.  Paul). 

Totaf  of  65  multipliers  per  band; 
maximum  possible  on  alt  bands  is  390. 
POINTS: 

1.  Americans  to  Americans, 
Canadians  to  Canadians  QSOs  count 
for  2  points. 

2.  Americans  to  Canadians  and  vice 
versa  QSOs  count  for  3  points. 

The  same  station  can  be  contacted 
once  on  each  band  and  mode.  Stations 
operating  from  outside  of  their  own 
call  area  must  sign  slash  and  the  area 
they  are  operating  from,  i.e., 
W6AW7,  W2PV/KH6,  KP4AST/W2. 
SCORING: 

The  final  score  is  the  result  of  the 
total  QSO  points  from  all  bands. 
multiplied  by  the  sum  of  the 
multipliers  from  all  bands.  Phone  and 
CW  sections  of  the  com  est  are  con- 
sidered separate  contests.  However, 
combined  scores  of  phone  and  CW 
will  be  used  for  overall  competition. 
Combined  scores  will  be  calculated  as 
a  result  of  the  addition  of  phone  and 
CW  scores. 
AWARDS: 

First  place  certificates  will  be 
awarded  in  each  multiplier  area  on 
both  modes  in  single  operator  cate- 
gory. Top  five  mu I ti  operator  stations 
will  receive  certificates  (Combined 
phone  and  CW  scores  will  be  corv 
side  red.  J  Free  one  year  subscription  to 
LONG  SKIP  -  The  CAN  AD  X  bulletin 
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—    will    be    awarded    to  the   top    5 
stations  overall  in  both  categories. 

TROPHIES  AND  PLA  Q  UES: 

1.  Single     operator,  overall 
Canadian     champion,  American 
champion. 

2.  Single  operator,  phone  — 
Canadian  champion,  American 
champion. 

3.  Single  operator,  CW  —  Canadian 
champion,  American  champion. 

4.  Multi-operator  champion. 

Each  station  is  eligible  for  one 
trophy  only.  In  a  case  where  one 
station  would  qualm/  for  another 
trophy,  the  less  significant  trophy 
goes  to  the  next  eligible  station, 
CLUB  COMPETITION: 

A  handsome  plaque  will  be  awarded 
to  the  club  submitting  the  highest 
aggregate  score  of  the  phone  and  CW 
scores  submitted  by  its  members 
under  the  same  rules  as  CG  WW 
contest. 

LOG  INSTRUCTIONS: 

AM  times  must  be  kept  in  GMT. 
Indicate  multiplier  the  first  time  only 
on  each  band.  Log  must  be  checked 
for  duplicate  contacts,  correct  QSO 
points,  and  multipliers.  Do  not  use 
separate  logs  for  each  band*  Each 
entry  must  be  accompanied  by  a 
summary  sheet  showing  all  scoring 
information,  category  of  competition, 
operator's  name  and  callsign,  address 
of  the  station,  and  signed  declaration. 
Entries  with  over  200  contacts  must 
include  check  sheets  for  each  band* 
Official  logs,  check  sheets,  and 
summary  sheets  are  available  from 
CAN  AD  X  -  a  large  SASE  will  bring 
you  samples, 
DISQUA  LI  PICA  TIQN: 

Violation  of  amateur  radio  regu- 
lations in  the  country  of  the  con- 
testant or  the  rules  of  the  contest, 
unsportsmanlike  conduct,  or  taking 
credit  for  excessive  duplicate  contacts 
or  unverifiable  QSOs  or  multipliers 
will  be  deemed  sufficient  cause  for 
disqualification.  (Incorrectly  logged 
calls  will  be  counted  as  unverifiable 
contacts, )  Actions  and  decisions  of 
the  CAIMADX  contest  committee  are 
official  and  finaL 
DEADLINE: 

All  entries  must  be  postmarked  no 
later  than  September  30r  1977,  and 
mailed  to:  Canadian  DX  Assn,  —  CC, 
Box  717;  Station  Q,  Toronto,  Ont. 
M4T  2N7,  Canada. 

NEW  JERSEY 

QSO  PARTY 

Contest  Periods: 

2000  GMT,  Saturday, 

Aug.  20  to 
0700  GMT,  Sunday, 

Aug.  21; 
1300  GMT,  Sunday, 

Aug-  21  to 

0200  GMT,  Monday, 

Aug.  22 

The  Engiewood  ARA  invites  all 
amateurs  worldwide  to  take  part  in 
this  year's  annual  contest.  Phone  end 
CW  are  considered  the  same  contest. 
A  station  may  be  contacted  once  on 
each  band  and  mode;  CW  contacts 
may  not  be  made  in  phone  band 
segments.  NJ  stations  may  work  other 
NJ  stations,  General  call  is  "CO  NJ". 
NJ  stations  are  requested  to  identify 
themselves     by     signing     "DE     NJ". 


Stations  planning  active  participation 
in  Nj  are  requested  to  advise  the 
EARA  by  August  6th  of  their  in- 
tentions, so  that  full  coverage  from  aH 
counties  can  be  planned,  Portable  and 
mobile  operation  is  encouraged. 
FREQUENCIES: 

1810,  3535,  3905.  7035,  7135, 
7235,  14035,  14280,  21100,  21355, 
28100,  28600,  50-50,5,  144-146, 
Suggest  phone  activity  on  the  even 
hours,  15  meters  on  the  odd  hours 
between  1500  and  2100  GMT,  160 
meters  at  0500  GMT. 

EXCHANGE: 

QSO  number,  RS(T),  and  QTH  (MJ^ 
county,  others  —  ARRL  section). 
SCORING: 

Non-NJ  stations  multiply  number 
of  completed  QSOs  times  number  of 
NJ  counties  worked  (21  max.).  NJ 
stations  score  1  point  per  US/ 
Canadian  QSO,  3  points  per  DX  QSO, 
and  multiply  total  QSO  points  times 
number  of  ARRL  sections  (including 
NNJ  and  SIMJ),  KP4,  KH6,  K17,  KZ5r 
etc.,  count  as  3  point  DX  contacts  and 
as  section  multipliers. 
ENTRIES  AND  A  WA  RDS: 

Certificates  to  first  place  NJ  station 
in  each  county,  and  first  place  in  each 
ARRL  section  and  country,  Second 
place  certificates  when  four  or  more 
logs  are  received.  Novice  and  Tech 
certificates  also  to  be  given.  Logs  must 
show  date/time  in  GMT,  band, 
emission,  etc.,  and  be  received  not 
later  than  Sept.  17th,  The  first  com 
tact  for  each  claimed  multiplier  must 
be  indicated  and  numbered,  and  a 
checklist  of  contacts  and  multipliers 
should  be  included.  Multi-op  stations 
should  be  noted  and  all  calls  listed. 
Logs  and  comments  should  be  sent  to: 
Engiewood  ARA,  303  Tenafly  Road, 
Engiewood  NJ  07631. 

REPUBLIC  OF  TRINIDAD 

AND  TOBAGO  QSO  PARTY 

Starts:  0000  GMT,  Saturday, 

Aug.  27 

Ends:  2400  GMT,  Sunday, 

Aug,  28 

This  QSO   party  was  organized  by 

the  Trinidad  and  Tobago  ARSoc  to 

commemorate  the  first  anniversary  of 

the  Republic  of  Trinidad  and  Tobago. 

Use  any  band/mode,   10  through  180 

meters,  and  OSCAR/SSB. 

EXCHANGE: 

Usual  5  and  6  digit  exchange  con- 
sisting of  the  R5(T)  and  serial  number 
starting  from  001, 

A  WA  RDS: 

A  certificate  will  be  awarded  to  any 
station  working  5  or  more  9Y4 
stations.  Contacts  may  be  on  different 
bands,  but  must  be  in  the  same  mode! 
A  certificate  with  endorsement 
sticker  and  QSL  cards  confirming 
contacts  will  be  awarded  to  stations 
working  9Y4  on  five  bands,  all  con- 
tacts in  the  same  mode. 

ENTRIES: 

Logs  should  show  date/time  in 
GMT,  stations  worked,  number 
sent/received,  Logs  only  required  for 
five  station  awards;  QSLs  required 
along  with  log  for  five  band  award. 
Include  a  remittance  of  $100  or  IRC 
equivalent  with  logs  if  eligible  for  an 
award.  Entries  must  be  postmarked  no 
later  than  Oct.  15th  to:  TTARS,  PO 


RESULTS  OF  THE  1977  DX  YL  TO  WORTH  AMERICAN  YL  CONTEST 


DX  Phone: 

DJ0EK 

714  points 

DJ1TE 

552.50 

F5RC 

488,75 

NA  Phone: 

UV2GLB 

1 1 0S  points 

VE3MRS 

726 

WA8EBS 

432 

DX  CW: 

I3IV1G 

143 

DJ0EK 

70 

DF2SL 

9 

NA  CW: 

UVA2DMK 

11.25 

K6DLL 

7.50 

W3COQ 

4 

W2HFR 

4 

YL  Phone: 
I3MWP 
HB9ARC 
FG7XL 

YL  CW: 

WA5VJW 

KSONV 

KIN  El 


Highest  Combined  Phone  +  CW: 
DX=DK0EK,  784  pts. 
WA  =  K6DLL,  337,5  pts. 

RESULTS  OF  THE  1977  YL-OM  CONTEST 


57,750  points 

26f934 

25,125 


17,010 
13,484 
10,710 


OM  Phone: 

W4CHK 

1,538 

W7ULC 

805 

WUGNX 

648 

OMCVU: 

W4CHK 

1,463 

W7ULC 

1,295 

VE3EMA 

990 

Box    1167,   Port  of  Spain,  Trinidad, 
West  Indies. 

OHIO  INTERSTATE 

QSO  PARTY 

Contest  Periods: 

1 600  to  0200 

GMT  each  day, 

Aug.  27  and  28 

Co-sponsored  by  the  Ohio  Council 
of  Amateur  Radio  Clubs  and  the 
Fa  rout  Amateur  Radio  Club  of  Ket- 
tering. This  contest  replaces  the  two 
contests  original !y  planned  by  the  two 
groups!  Rules  are  as  follows:  Out  of 
state  stations  work  Ohio  stations  only; 
OH  stations  work  any  station.  Each 
station  may  be  worked  once  per  band 
and  mode.  Multi-xmtr,  multi-op  sta- 
tions are  allowed,  but  are  ineligible  for 
awards.  Repeater  contacts  are  not 
allowed,  except  through  OSCAR, 
EXCHANGE: 

Serial  number,   RS(T),  and  ARRL 
section  or  country  —  or  OH  county 
for  OH  stations. 
SCORING: 

Score  1  point  per  QSO.  Add  50 
points  to  final  score  for  working  Ohio 
State  Fair  Station  N08HIQ.  Multiply 
score  by  1.5  for  operating  portable 
using  temporary  power  and  antennas 
in  any  OH  county  except  Butler, 
Clark,  Cuyahoga,  Franklin,  Hamilton, 
Lake,  Lorain,  Lucas,  Mahoning, 
Montgomery,  Portage,  Richland, 
Stark,  Summit,  or  Trumbull. 

Note:  The  latest  copy  of  the  rules 
omitted  the  scoring  multiplier,  so  I 
would  assume  that  It  would  be  the 
number  of  Ohio  counties  for  non- 
Ohio  stations  and  the  number  of 
ARRL  sections  for  Ohio  stations. 

FREQUENCIES: 

5  kHz  up  from  lower  edge  of 
General  class  band. 


ENTRIES/AWARDS: 

Entries  should  include  logs  showing 
time,  band,  mode,  and  exchange  info, 
summary  sheet  claiming  score,  and 
return  mail  address.  Include  an  SASE 
tor  results.  Logs  must  be  postmarked 
by  Sept.  15,  and  should  be  sent  to: 
Joe  WB8HWE,  Box  7825,  SR188, 
Circleville  OH  43133.  Trophies  to 
highest  OH  and  out  of  state.  Certifi- 
cates to  top  OH  in  each  county  and 
each  ARRL  section  and  DX  score. 
Participation  certificate  to  each 
entrant  with  50  or  more  QSOs. 
Special  certificate  for  working  3  or 
more  Farout  ARC  members, 


W8MBI 

The  Ohio  Buckeye  Belles  will  be 
operating  thetr  memorial  station 
W8MBI  (and  individually)  during  the 
Ohio  Interstate  QSO  Party,  giving 
everyone  an  excellent  opportunity  to 
work  Ohio  YLs.  The  Buckeye  Belles 
award  a  certificate  to  OH  stations  for 
12  confirmed  QSOs,  to  other  US 
stations  for  8  confirmed  QSOs,  and  to 
DX  stations  for  4  confirmed  QSOs, 
Send  complete  log  data  —  name,  call, 
date,  time,  band,  mode,  and  Buckeye 
Belle  numbers  —  to  Certificate 
Custodian  Marge  KSITF,  16GB 
Randeley  Avenue,  Dayton  OH  45403. 
Please  include  50d  to  help  cover  mail- 
ing costs. 


EURO 

Congratulations  to  Bruce  Balla 
VE2QQ,  who  was  the  first  non- 
European  station  to  obtain  the  RTTY 
Award  EURD-3  from  DARC,  As  of 
this  writing,  he  is  one  of  ten  amateurs 
to  receive  this  award  —  only  three 
have  made  it  to  the  top  (EURD-1J. 
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Dual  Rhombic 


For  VHF-UHF 


-  -  work  some  DX ! 


BiU  Parker  W8DMR 
2738  Floribunda  Drive 
Columbus  OH  43209 


What  single  antenna 
can  provide  26  dB  of 
gain  over  a  half  wave  dipole 
and  also 

(a)  exhibit     relatively 
low  wind  resistance; 

(b)  operate  over  a  band- 
width     approaching 


FEED 
POINT 


BEAM 


DIRECTION 


twice  the  design  fre- 
quency; 

(c)  permit  shared  mast 
mounting  with  other 
antennas  for  ease  of 
rotation; 

(d)  is  easy  and  not 
overly  time-consuming 
to  construct;  and 

(e)  is  light  of  weight 
and  inexpensive  (under 
$20) too? 

A  parabolic  dish  cannot. 
The  optimum  spaced  long 
yagi  cannot.  A  col  linear  array 
cannot.  Nor  can  the  log 
periodic,  corner  reflector, 
helix,  or  any  other  antenna. 
The  dual  rhomboid  can! 

The  need  for  high  antenna 
gain  still  exists.  High  gain 
antennas  (in  excess  of  20  dB) 
are  very  directional  antennas 
providing  beamwidths 
between  5  and  10  degrees, 
Antenna  gains  greater  than  30 
dB  produce  half  power  beam- 
widths  of  less  than  5  degrees 
and     require    very    accurate 


Fig.  h  Dual  rhomboid  antenna  configuration. 


pointing  systems.  Antennas 
with  gain  exceeding  20  dB  are 
used  on  VHF,  UHF,  and 
higher.  For  best  results  at 
these  frequencies,  the  anten- 
na must  be  placed  high  and 
above  the  surrounding 
obstructions.  Wind  loading 
produced  by  such  mast- 
mounted  rotatable  antennas 
at  the  top  of  the  tower 
cannot  be  ignored  if  the 
antenna  system  Is  to  survive. 
Can  you  imagine  a  21  foot 
diameter  parabolic  dish 
antenna1  (required  to  pro- 
duce 26  dB  of  gain)  mast- 
mounted  and  rotatable  on  a 
50  foot  tower  in  a  50  mph 
wind?  Even  with  the  reflector 
constructed  of  1  inch  wire 
mesh?  Over  750,000  foot- 
pounds of  torque  will  be 
generated  at  the  base  of  the 
tower.  And  that  is  without 
any  additlonaf  antennas  or 
any  additional  mast  height. 
The  dish  antenna  (excluding 
satellite  work)  to  be  effective 
requires  a  structure  and  plat- 
form to  support  it.  Construc- 


tion  of  the   dish  antenna  is 
not  the  easiest  of  tasks. 

The  long  yagi  certainly  has 
less  wind  resistance.  An 
optimum  spaced  long  yagi2 
requires  a  100  foot  boom  to 
yield  26  dB  of  gain.  It  is 
easier  to  construct  and  could 
be  made  light  in  weight.  But 
the  1  to  1.5  percent  band- 
width of  the  operating  fre- 
quency limits  the  usefulness, 
especially  on  the  420450 
MHz  band.  Stacking  two  50 
foot  boom  long  yagis  could 
be  done  with  some  ease.  The 
stacking  distance  will  require 
a  mast  extending  out  of  the 
top  of  the  tower  In  excess  of 
25  feet  if  the  equivalent  26 
dB  of  gain  is  to  be  realized 
The  torque  loads  created  in 
starting  and  stopping  a  100 
foot  boom  represent  an  addi- 
tional problem  for  the  rotator 
mechanism,  The  swaying  of  a 
high  gain  long  yagi  antenna 
during  gusty  wind  produces 
signal  variations  during  both 
transmit  and  receive  (similar 
to  QSB  created  by  atmos- 
pheric changes  along  the 
signal  path). 

Consider  a  26  dB  gain 
col  linear  array  antenna-  The 
array  would  have  a  lot  less 
wind  resistance  than  the  dish 
antenna.  It  would  also  exhibit 
mo^e  bandwidth  than  the 
yagi.  It  would  require^  how- 
ever, an  array  of  1  2  elements 
broadside  (high)  by  8  ele- 
ments collinear  (wide).  It 
would  take  a  totai  of  96 
driven  elements  plus  96 
reflector  elements3  to 
provide  a  gain  of  approxi- 
mately 23  dBf  To  obtain  the 
additional  3  dB  for  a  26  dB 
gain  collinear  array,  the  total 
array  needed  would  contain 
384  elements  and  a  frame  to 
support  them,  Even  at  435 
MHz,  more  than  384  feet  of 
element  material  would  be 
required.  If  the  192  reflectors 
were  replaced  with  a  screen 
mesh,  more  than  300  square 
feet  would  be  required.  Al- 
though a  substantial  improve- 
ment in  bandwidth  would  be 
realized,  a  considerable 
Increase  in  wind  loading 
occurs. 

The  dual  rhomboid  anten- 
na provides  a  gain  of  26  dB 
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{an  effective  radiated  power 
increase  of  400  times) .  li  has 
relatively  low  wind  resistance, 
wide  operating  bandwidth, 
consumes  little  mast  height, 
is  light  of  weight,  easy  and 
inexpensive  to  construct,  and 
is  rotatable. 

The  dual  rhomboid  is  of 
the  rhombic  class,  but  with 
improvements.  The  double 
rhomboid  antenna4  configur- 
ation is  shown  in  Fig.  1. 
Longwire  antennas  always 
radiate  large  numbers  of  side 
lobes  that  are  distributed  pro- 
fusely. Judicious  choice  of 
the  side  length  and  apex  angle 
selection  of  the  rhomboids 
can  cause  destructive  inter- 
ference of  the  unwanted  and 
wasteful  side  lobes.  The  dual 
rhomboid  antenna  designed 
for  a  high  order  of  side  lobe 
suppression  at  one  frequency 
retains  this  characteristic  very 
well  over  a  substantial  fre- 
quency range*  This  is  not 
possible  with  a  single 
rhombus. 

The  design  principles 
involved  are  the  same  as  for 
the  *'V"  antenna  and  the 
rhombus  antennas.  The  angles 
(referred  to  as  tilt  angles) 
were  expressly  selected  for 
zero  angle  radiation  from 
each  rhomboids.  Since  most 
antennas  of  the  rhombus  class 
operate  against  ground 
(heights  of  less  than  one  to 
two  wavelengths),  zero  angle 
radiation  till  angles  are  not 
normally  selected.  See  Ftgs.  2 
and  3, 

The  length  of  sides  L_1  and 
l_2  specifically  differ  by  a 
one-half  wavelength  factor 
The  array  radiation  pattern  is 
the  product  of  the  patterns 
for  the  component  sides  at  all 
points  in  space. 

The  only  connection 
between  the  rhomboids  is  at 
the  common  feedpoints.  The 
antenna     consists     of     two 


rhomboid  elements  con- 
nected in  parallel  at  their 
common  apex  where  a 
balanced  feedline  connects6. 
One  terminating  resistor  is 
required  for  each  rhomboid 
The  terminating  resistors 
should  be  of  the  non inductive 
variety  and  able  to  withstand 
the  weather.  Each  ter- 
minating resistor  should  be 
capable  at  least  of  dissipating 
one-fourth  of  the  input 
power  to  the  antenna.  Ter- 
mination values  of  between 
600  and  800  Ohms  are 
recommended.  For  example, 
if  10  Watts  is  applied  at  the 
fee  d  point,  each  resistor 
should  be  capable  of  2.5 
Watts  dissipation. 

The  list  of  parameters  for 
the  dual  rhomboid  antenna 
shown  in  Xable  1  is  for  a 
design  frequency  of  435 
MHz. 

The  side  lengths  are  calcu- 
lated from  the  following  for- 
mula: 

,   ffr„,i  -   984  (N -0.05) 
L  (feet)  "      Freq.  (MHz)" 

where  N  is  the  number  of  full 
waves.  L]  and  l_2  for  a  design 
frequency  of  435  MHz  are 
93.5  and  161,5  inches, 
respectively.  The- side  lengths 
are  needed  to  determine  the 
boom  length  and  the  three 
crossarm  lengths. 

Apex  angles  «*  and  0  are 
derived  by: 

a  &  2(90 -02) 

0  =  2(90-0!) 

and  are  46  and  58  degrees, 
respectively,  The  tilt  angles 
0]  and  02  were  selected  for 
side  lengths  of  3.5  and  6.0 
wavelengths,  as  well  as  zero 
angles  radiation. 

The  dimensions  for  boom, 
cross  arms,  and  crossarm 
spacing  are  shown  in  Fig.  4. 


Design  Center  Frequency 

Side  length  #  L^  *  3.5  X 

9i  -  61  ° 


Tilt  Angle 

Apex  AngVe 

Beam  Width  " 

Termination 

•Half  power  lewJ 

=  L}  =  7.8  feet,  L2  =  13.46  feet 


V  =  5.8° 

R  =  820  Ohms 


435  MHz 
L2  ■  6.0  X 
02  -  67° 
^58°o 
H  =  9,7° 
R  =  820  Ohms 


Dual  rhomboid  antenna  installation  at  WA8QQU,  Reynolds- 
burg,  Ohio. 


The  angle  subtended  between 
the  diagonal  of  each 
rhomboid  is  equal  to: 


0 


a 


58-46 


2  2 

6  degrees 

An  isosceles  triangle  is 
formed  at  the  forward  end  of 
the  beam  by  the  rhomboids' 
crossover  and  the  two  ter- 
minators.    Detailed     specific 


dimensions  for  construction 
of  the  high  gain  dual  rhom- 
boid antenna  whose  band- 
width is  essentially  420  to 
890  MHz  are  shown  in  Fig.  4, 

Construction 

A  metal  boom  that  runs 
the  full  length  of  the  dual 
rhomboid  is  not  recom- 
mended. Excessive  side  lobes 
will  be  generated  if  this  con- 
struction   technique    is    em- 
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Table  L  List  of  parameters  for  dual  rhomboid. 


Fig.  2  Zero  degree  wave  angle  design  chart 


Dual  rhomboid  antenna  held  with  one  hand  by  W8DMR  's  XYL  Total  boom  length  is  20 '6 ' \ 


ployed.  The  center  section  of 
the  boom  should  be  made  of 
metal  or  of  material  suffi- 
ciently rigid  to  support  the 
nonmeUllie  crossarms.  A 
total  of  about  86  feet  of  wire 
is  required  with  each  leg  of 
the  rhomboid  being  about 
21  Yi  feet  long.  The  conductor 
size  should  be  as  targe  as  the 
antenna  frame  can  adequately 
support  Number  1 4  AWG 
solid  copper,  formvar  coated 
was  used  in  the  author's  dual 
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rhomboid  antenna.  Even  *A 
inch  tubing  is  recommended. 
Although  not  recommended, 
a  model  used  -24  AWG 
enameled  single  strand  copper 
with  some  success. 

The  transmission  line  from 
the  feed  point  to  the  mast 
should  be  foam  300  Ohm 
balanced  nonshielded  line. 
Open  wire  line  or  foam  line 
works  welL  Once  the  feedline 
reaches  the  mast,  a  change  to 
shielded  300  line  or  coaxial 


cable  can  be  made,  tn  the 
case  of  coaxial  cable,  a  broad 
band  balun  should  be  used.  If 
nonshielded  300  Ohm  line  is 
used,  ABSOLUTELY  DO 
NOT  TAPE  the  feedline  to 
any  metal  structure.  This 
includes  the  metal  section  of 
the  boom,  the  mast,  the 
tower,   other  coaxial   cables, 


downspouts,  gutters,  metal 
house  siding,  or  metal  sash 
windows.  Never  permit  non- 
shielded  300  Ohm  line  to  run 
along  the  ground  or  against 
masonry  walls  and  floors, 
even  if  U  is  foam  filled, 

Operational  Tests 

The  antenna  has  been  used 
primarily  to  receive  and  trans- 
mit standard  scan  amateur 
TV  signals.  A  secondary  use 
has  been  to  receive  UHF  com- 
mercial TV  channels  14 
through  83.  The  antenna  has 
been  used  to  receive  channels 
2  through  13,  with  less  gain. 
The  results  have  been  excel- 
lent, with  the  exception  that 
loblng  was  experienced  on 
the  higher  UHF  TV  channels. 
The  antenna  has  good  front 
to  back  ratio.  The  antenna 
was  rotated  to  vertical  polari- 
zation to  verify  that  the  angle 
of  radiation  was  truly  zero. 
The  antenna  did  not  have  a 
double  (split)  lobe  in  the 
vertical  axis. 

Additional  Improvement 

The  dual  rhomboid  can  be 
expanded  such  that  it  could 
be  referred  to  as  the  quad 
rhomboid.  This  would  be 
accomplished  by  adding  two 
additional  rhomboids,  as  in 
Fig.  5.  There  would  be  still  a 
single  feedpoint,  but  two 
additional  terminators  would 
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Fig.  3,  Effect  of  tilt  angle  selection,  (a)  Non-zero  angle 
radiation,  rhombic  antenna  working  against  ground,  (b)  Zero 
angle  radiation  due  to  tilt  angle  selection.  Note:  Tilt  angle  does 
not  mean  physically  tilt  the  antenna.  See  Table  f# 


Fig  4.  Dual  rhomboid  antenna  for  435-870  MHz.  Beamwidth 
**  10°  H  x  6*  V,  Gain  over  DP  *»  26  dB.  Boom  length:  AB  = 
19'63\  Support  spacing  (see  text):  Af  *  7';  1}  *  5*6";  JB=7\ 
Support  length:  CD  -  73";  EF  =  J 03";  GH  -  3'0" 
Rhomboid  sides:  AC,  AD,  EG,  FH  «  7'9,5ir;AE,  AF,  CH,  DG 
-  13*5*5".  Feedline:  see  text  Wire  needed:  J  4  AWG  formvar, 
*  86'Q".  Boom  material:  At,  JB  =  wood;  //  =  metaL  Cross 
support;  CD,  EF$  GH  -  wood.  Terminators:  Rlt  R2  =  600 
Ohms;  Watts  —  see  text 
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be  required,  The  feedpoint 
impedance  would  be  lowered. 
The  additional  rhomboids 
should  have  different  side 
lengths;  as  an  example,  L3 
could  be  2.5  wavelengths  and 
L4  could  be  7*0  wavelengths. 
The  quad  rhomboid  would 
not  require  any  additional 
mast  space,  as  would  be  the 
case  tn  stacking  an  additional 
dual  rhomboid* 
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Corrections 


Just  a  note  to  let  you  know  that  in 
the  June  73  issue,  on  page  1  76  ("Cur- 
rent-Saver  Counter  Display/"  Fig.  4), 
there  is  an  error  in  the  circuit.  The 
outputs  of  the  two  7400  chips  should 
be  bussed  before  driving  the  7447 
decoder -driver.  The  existing  schematic 
is  incorrect  in  that  the  outputs  of  the 
"Latch  No.  1"  7400  do  not  drive  the 
decoder. 

Doug  Marouirdt  WB2AWG 

Bogota  IMJ 

The  article,  "Aim  Your  Antenna 
With  a  Micro/'  in  the  June,  1977, 
issue  of  73,  contains  an  unfortunate 
typographical  error  (of  omission)  and 
leaves  implicit  that  which  needs  to  be 
made  explicit  for  some  of  us  who  not 
only  cannot  read  "between  the  lines" 
but  are  having  real  difficulty  with  the 
lines  themselves! 

First,  the  omission.  FORTRAN 
statement  790  correctly  contains  the 
minus  sign  {PL1  =  -87.63*PIE/180) 
before  the  longitude.  The  corre- 
sponding BASIC  statement  number 
170  omits  this  necessary  minus  sign. 
Second,  the  implicit  information 
which  should  have  been  quite  explicit: 
The  authors  imply  in  the  description 
of  the  FORTRAN  program  that  the 
program  contains  the  constants  which 
represent  the  local  latitude  and  longi- 
tude, as  indeed  it  does.  However, 
clarity  of  expression  seems  to  dictate 
an  explicit  sentence  or  sentences  such 
as  the  following: 

"It     should     be     noted     that 
FORTRAN  statements  260  and 
290    contain    the    latitude   and 
longitude,     respectively,     of 
Chicago,  as  do  the  corresponding 
BASIC  statements  140  and  170. 
For     other     local'     locations, 
change  41,87  and  -87,63  to  the 
proper  latitude  and  longitude." 
A  couple  of  sentences  such  as  the 
above  would  have  been  most  helpful, 
but  then  I  would  have  been  deprived 
of   a   little  troubleshooting  and  the 
feeling    of     euphoria    which    I    ex- 
perienced   when    \   finally   found  out 
where   the  "bugs"  were.  Other  than 
the  problems  above,  the  article  was 
excellent    a\u\    now    I    can  swing  my 


hybrid-quad  with  arrogant  precision. 
Those  who  are  familiar  with  that 
miniaturized  rf  choke  of  an  antenna 
may  well  askH  "Why  bother?"  Because 
it  provides  valuable  practice  and 
experience  for  the  time  when  I  will 
finally  have  an  antenna  with  a  decent 
front-to- back  ratio  and  appreciable 
gain,  that's  why.  So  don't  bother  me 
while  I  aim  my  two  element  mint 
antenna  right  down  that  Zed-El's 
throat.  Who  knows,  maybe  someday 
he'll  come  back  to  me  and  I  can 
casually  give  him  his  correct  beam 
bearing  to  several  decimal  pi  aces* 

Ronald  W.  Evans  K5MVR 
Fort  Worth  TX 

Please  note  a  correction  to  my 
article,  'Two  Meter  Scanner"  (June, 

1977): 

The  power  Input  driving  the  LEDs 
through  a  430  Ohm  resistor  is  incor- 
rectly marked  "+5  V."  This  point 
should  be  marked  "+12  V,"  as  the 
display  will  not  function  correctly 
with  a  five  volt  supply. 

Carl  A.  Kollar  K3JML 
N ant i coke  PA 

In  my  artide,  **Sending  HI  on  the 
Hooter,"  in  the  May,  1977,  issue  of 
73,  a  few  things  were  overlooked.  The 
relays,  RY1  and  RY2„  do  have  some 
limitations  on  their  choice.  RY1  is 
driven  by  a  TTL  output  and  should 
pull  In  at  S  volts  and  16  mA  maxt* 
mum.  RY2  should  pull  in  at  6  volts 
and  80  mA  maximum  and  also  have  a 
contact  capable  of  switching  %  Amp 
of  inductive  load. 

James  F.  Reid  W8LWS 
Ashley  OH 

I  feel  that  your  magazine  is  the 
tops.  I  really  enjoyed  the  article 
"Supeiprobe,"  but  found  one  error. 
The  pulse  LED  would  stay  on  all  the 
time.  Resistor  R9  is  drawn  on  the 
wrong  place  on  the  schematic;  it 
should  go  from  pin  4  of  IC2  to 
ground,  not  from  pin  3  of  IC2  to 
ground.  R1  can  be  increased  to  about 
5- 10k  to  increase  input  impedance. 

Allan  Armstrong 
San  Francisco  CA 
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The  listed  data  tells  you  the  time  and  place  OSCAR  crosses  the  equator  in  an 
ascending  orbit  lor  the  first  time  each  day.  To  calculate  successive  orbits,  make 
a  list  of  the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  1 15  minutes  later  (two  hours  less 
five  minutes).  The  chart  gives  the  longitude  of  the  first  crossing.  Add  29  for 
each  succeeding  orbit,  When  OSCAR  is  ascending  on  the  other  side  of  the 
world,  it  will  descend  over  you.  To  find  the  equatorial  descending  longitude, 
subtract  T66  degrees  from  the  ascending  longitude.  To  find  the  time  it  passes 
the  north  pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You  should  be 
able  to  hear  OSCAR  when  it  is  within  45  degrees  of  you.  The  easiest  way  to  do 
this  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of  2480  miles  (4000 
kilometers}  from  the  homeQTH.  tf  it  passes  right  overhead,  you  should  be  able 
to  hear  it  for  about  24  minutes  totaL  OSCAR  will  pass  an  imaginary  line  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing  the  equator. 
Add  about  a  minute  for  each  200  miles  that  you  live  north  of  this  line.  If 
OSCAR  passes  15  degrees  from  you.  add  another  minute;  at  30  degrees,  three 
minutes;  at  45  degrees,  ten  minutes. 


OSCAR      6  Input 

145.90146,00    MHz;    Output 
29.45  29.55   MHz;   Telemetry 
beacon  at  29-45  MHz. 
OSCAR     7    Mode    A:     Input 


145.85145.95    MHz.    Output 
29.40  29.50  MHz. 
Mode       8  ;       Input 
432.125^32.175    MHz;    Out 
put  145.925^145.975  MHz, 


Orbits  designated  "X"  are  closed  to  general  use.  "ED"  are  for  educational 
use,  "BTN"  orbits  contain  news  bulletins,  "0"  orbits  have  a  ten  Watt  erp  limit. 
"L"  indicates  link  orbit.  "NT  or  "S"  indicates  that  Oscar  6  is  available  onty  on 
northbound  or  southbound  passes.  Satellites  are  not  available  to  users  on  "NA" 
days.  An  asterisk  (*)  indicates  AQ-7B-6  intersateilite  link. 
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K.  W.  Moak 

North  wood  NH  0326  J 


Microwave 
Waveguide  Details 


-  square  copper  tubing? 


Waveguide  plumbing  is 
_  _  the  designer's  choice 
for  microwave  circuits  oper- 
ating from  2000  MHz  up- 
wards. It's  generally  available 
at  surplus  stores,  and  often 
quite  cheaply,  yet  relatively 
few  amateurs  experiment 
with  it  because  of  its  striking 
dissimilarities  to  conventional 
transmission  line.  Actually, 
waveguide  techniques  are  not 
difficult  to  master,  and  a 
properly  assembled  system 
can  open  up  a  whole  new 
radio  spectrum  to  the  experi- 
menter. 

There  are  a  number  of 
different  types  of  waveguide, 
round,  elliptical,  and  other 
shapes,  but  by  far  the  most 
widely  used  is  rectangular. 
This  last  is  almost  the  only 
kind  usually  available  to  ama- 
teurs, so  I  will  confine  my 
remarks  to  it. 

Waveguide  can  be 
described  as  a  double  wire 
transmission  line  with  an 
infinite  number  of  quarter 
wave  insulators  connected 
along  it  so  as  to  form  a  closed 
tube.  The  means  of  wave 
propagation  along  it  are,  how* 
ever,  more  complex  than  that 
in  a  two-wire  line,  tl  consists 
of  both  an  electric  and  a 
magnetic  field  at  right  angles 
lo  each  other  which  reflect 
from  wall  to  wall  along  its 
length.  Different  modes  of 
operation,   that   is,  different 
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orientations  of  these  fields, 
allow  more  than  one  wave  to 
travel  through  the  same  wave- 
guide at  the  same  time 
making  it  ideal  for  multi- 
plexing. Circuit  elements  are 
provided  by  changing  the 
properties  of  the  inside  of  the 
tube,  by  altering  the  dimen- 
sions, by  inserting  obstacles 
into  the  path  of  the  waves,  by 
manipulating  reflections,  or 
by  making  cavities  for  the 
waves  to  resonate  in.  The  key 
fact  is  that  with  waveguide  it 
is  the  space  inside  that  carries 
and  controls  the  waves,  rather 
than  wires  and  solid  com- 
ponents. 

All  waveguide  components 
are  complete  units  designed 
to  be  bolted  into  a  system. 
This  is  a  great  advantage  at 
microwave  frequencies  where 
the  very  critical  measure- 
ments Involved  would  make 
Construction  and  fitting  of 
parts  a  difficult  task.  A  wave- 
guide system  fs  assembled 
more  or  less  in  the  same  way 
as  an  ordinary  plumbing 
system  with  the  notable 
difference  that  even  the  plain 
lengths  of  pipe  are  preformed 
so  that  no  cutting  or  other 
machining  is  necessary-  There 
are  a  large  number  of  differ- 
ent components  available, 
both  fixed  and  adjustable,  in 
a  variety  of  sizes,  corre- 
sponding to  different  bands 
of  operation*  All  components 


in  a  system  should,  of  course, 

be  for  the  same  band,  so  take 
care  to  measure  the  dimen- 
sions when  buying. 

The  band  of  operation  for 
any  given  size  of  rectangular 
waveguide  can  be  determined 
easily     from     two     simple 

formulas.  The  orientation  of 
the  waves  at  the  optimum 
frequency  is  known  as  the 
dominant  mode  and  is  gen- 
erally utilized.  Operation 
outside  of  the  dominant 
mode  is  inefficient  and 
usually  undesirable. 

To  find  the  dominant 
mode,  divide  the  longer  inside 
dimension  (in  inches)  into 
7,376,  which  gives  the 
minimum  desirable  frequency 
in  MHz,  and  then  divide  the 
same  dimension  into  11,136, 
which  will  give  the  maximum. 
These  two  frequencies  span 
the  most  efficient  band  of 
operation.  However,  they  do 
not  represent  cutoff  fre- 
quencies, so  there  is  a  certain 
amount  of  leeway  possible  to 
the  designer. 

Energy  is  coupled  into  or 
out  of  waveguide  by  short 
probes,  diodes,  horns,  or 
openings  in  the  waveguide 
walls.  Many  microwave  oscil- 
lators incorporate  a  section  of 
waveguide  with  a  probe,  so 
they  may  be  connected 
directly  into  a  system.  Others 
may  have  to  be  coupled  by 
short    lengths   of   coax.   For 


transmitting,  the  system 
often  terminates  in  a  dipole 
antenna  (usually  backed  by  a 
reflector,  the  familiar  radar 
dish)  or  a  simple  horn  which 
serves  as  an  impedance  match 
to  the  open  air,  Sometimes  a 
horn  may  feed  into  a  reflec- 
tor as  would  a  dipole,  and 
there  are  still  other  methods 
used,  including  horn  arrays 
that  act  like  lenses,  Given 
care  and  patience,  suitable 
antennae  and  reflectors  can 
often  be  fabricated  by  an 
experimenter. 

Waveguide  sections  are 
joined  in  one  of  two  ways, 
either  by  flat,  precisely 
matched  surfaces,  or  by 
groove  d,  recessed  "choke " 
flanges.  The  latter,  although 
less  efficient,  is  often  used 
since  it  enables  sections  to  be 
joined  without  extremely  fine 
machining  of  their  mating 
surfaces,  thus  lowering  cost 
and  improving  interchange- 
ability.  There  are  often  O- 
rings  or  thin  metal  gaskets 
between  flanges  to  improve 
both  the  electrical  and 
mechanical  connections.  With 
the  choke  connector  it  should 
be  noted  that  only  one  of  the 
mating  surfaces  is  provided 
with  a  groove,  the  other  being 
flat. 

Quick  -disconnect  choke 
couplings  are  available, 
designed  for  use  In  situations 
where  one  system  might  have 
to  be  alternately  coupled  to 
several  others,  as  in  test 
equipment,  for  instance. 

In  commercial  and  mili- 
tary applications  the  system 
is  usually  filled  with  a  pres- 
surized gas,  often  nitrogen, 
both  for  efficiency  and 
reliability,  but  experimental 
installations  can  forego  this. 
Just  be  sure  to  keep  the 
inside  of  the  waveguide  clean 
and  dry.  Any  dust  or  con- 
densed moisture  will  cause 
arcing  and  power  loss. 

The  most  popular  method 
of  joining  waveguide  flanges 
seems  to  be  with  small 
hollow-head  screws  and  nuts, 
but  any  suitably  sized 
fasteners  will  probably  do. 
While  not  necessary,  some 
attempt  at  torquing  the 
fasteners  equally  might  result 


in  slightly  less  power  loss. 

I  can  only  begin  to 
describe  a  few  of  the  many 
types  of  components  avail- 
able for  waveguide  systems, 
those  which  you  would  be 
likely  lo  have  use  for  in  a 
simple  setup.  Movable  metal 
slugs  projecting  into  the 
waveguide  are  used  as  tuning 
stubs  to  eliminate  undesirable 
reflections,  or  as  fillers.  These 
are  often  installed  just  after 
the  input  or  just  before  the 
output.  Metal  or  conductive 
plastic  plates  or  vanes,  some 
adjustable,  some  fixed,  serve 
as  attenuators  by  effectively 
changing  the  dimensions  of 
the  guide,  and  wedges  or 
blocks  of  graphite  or  metal  in 
the  end  of  a  section  act  as 
terminating  resistors. 

By  far  the  most  important 
group  of  waveguide  com- 
ponents is  that  which  incor- 
porates tunable  cavities  which 
act  as  resonant  circuits  at 
microwave  frequencies.  This 
group  includes  not  only 
passive  components,  but  also 
a  large  percentage  of  micro- 


wave oscillators  and  ampli- 
fiers which  have  built-in 
cavities.  Some  oscillators, 
notably  the  magnetron,  are 
actually  little  more  than 
resonant  cavities  in  function, 
A  cavity  used  as  a  discrete 
component  will  often  be  in 
the  form  of  a  relatively  large 
cylinder  with  one  end  mov- 
able, so  that  the  size  can  be 
changed*  These  units  are,  of 
course,  as  important  in  micro- 
wave systems  as  conventional 
resonant  circuits  are  at  lower 
frequencies. 

The  various  waveguide: 
components  are  intercon- 
nected by  sections  of  plain 
waveguide,  available  in 
various  lengths,  straight, 
angled,  or  flexible.  Some  are 
so  constructed  that  two  or 
more  inputs  are  mixed  into 
one  output,  others  so  that  a 
fractional  part  of  the  wave 
energy  can  be  drawn  off  for 
measurement  or  other  pur* 
poses.  Mechanical  switches 
are  made  to  transfer  a  wave 
from  one  guide  to  another, 
and     various     electronic 


methods  have  been  devised  to 
provide  transmit /receive 
switching.  In  short,  wave- 
guide can  be  used  to  imple- 
ment the  equivalent  of  almost 
any  conventional  circuit. 

Often  complete  waveguide 
systems  can  be  obtained  in 
the  form  of  radar  test  sets. 
Such  a  set  migju  include  a 
wide  band  oscillator  with 
power  supply,  one  or  more 
tunable  cavities,  usually 
precisely  calibrated,  and  an 
assortment  of  waveguide 
sections  and  components, 
attenuators,  tuning  stubs, 
coax  outputs,  and  impedance 
matches.  If  you  can  find  such 
a  unit  it  makes  an  ideal  begin- 
ning in  waveguide  which  can 
be  added  to  as  you  see  fiL 

This  short  article  is  no 
place  to  go  into  the  complex 
field  of  microwave  oscillators 
and  amplifiers,  nor  that  of 
measuring  devices,  nor  the 
evergrowing  number  of  solid 
state  components  used 
especially  in  very  high  fre- 
quency microwave  systems. 
Many    of    the    newer    com- 


ponents are  not  generally 
available  to  the  amateur  any- 
way. Any  good  microwave 
handbook  will  provide  a 
wealth  of  information  on 
these  more  specialized  fields. 
Most  large  city  libraries  will 
have  at  least  one  such  hand- 
book, which  is  also  must 
reading  for  anyone  interested 
in  ordinary  waveguide 
circuitry. 

With  microwaves  being 
used  more  and  more,  now  is 
the  ideal  time  to  learn  the  ins 
and  outs  of  waveguide,  before 
the  surplus  prices  start  sky* 
rocketing.  In  no  other  branch 
of  electronics  does  the 
behavior  of  waves  so  nearly 
approximate  physical 
analogies.  This  makes  wave- 
guide an  interesting  and  en- 
lightening variation  on 
familiar  theory  and  tech- 
nique. Even  if  you  never  plan 
to  get  on  the  air  with  micro- 
waves you  will  find  it  worth  a 
modest  investment  to  experi- 
ment with  this  unique  and 
fascinating  branch  of  elec- 
tronic technology,  ■ 


u   /rooru";    den'  t   e  /er   rrojt" 


-*     -ff*  r-K  r*-, 


1    I 


n  v' 


from  page  7 

recently  took  the  FCC  General  class 
exam  on  the  9th  of  May,  here  in  St. 
Lou*s.  I  experienced  no  difficulty  in 
passing  the  code  portion  of  the  exam; 
in  fact,  I  found  it  very  easy  to  copy 
the  material  given.  Unfortunately,  I 
failed  the  written  portion  of  the  test.  I 
will  be  trying  it  agiin  m  June  at  the 
Kansas  City  office, 

Again,  your  tape  really  helped  more 
than  any  other  tape  I  have  used,  and  I 
highly  recommend  it  to  other  would 
be  General  class  amateurs,  I  am 
seriously  thinking  about  tackling  your 
20  wpm  tape. 

Patrick  (VI.  Brown  WB0TTP 
Hanley  Hills  MO 


STEELYEYED 


I  have  been  an  avid  reader  of  your 
publications  for  many  a  year  now,  and 
far  prefer  them  over  any  of  the  other 
ham   magazines*   \  very  much  appre- 


ciate  your  policy  of  accepting  adver- 
tising from  only  the  most  reputable 
firms,  and  also  enjoy  your  editorial 
views  and  opinions.  I  must+  however, 
take  issue  with  one  of  your  own 
advertisements  —  the  one  for  the  73 
code  tapes. 

In  your  text  you  make  mention  of 
the  fact  that  an  extra  word  or  two  per 
minute  in  code  speed  is  necessary  due 
to  nervousness  when  appearing  before 
"the  steely-eyed  examiner"  at  the 
FCC.  I  have  recently  returned  from 
the  Baltimore  field  office,  General 
class  privileges  in  hand,  I  must  state 
that  a] I  or  the  personnel  in  the  Balti- 
more office  are  anything  but  "steely- 
eyed/'  From  the  young  lady  ad- 
ministering the  receiving  test,  to  the 
gentleman  giving  the  sending  test,  to 
the  Engineer-in- Charge  —  each  was 
most  polite,  kind,  and  did  his  best  to 
put  me  at  ease.  Each  did  his  job  in  a 
manner  designed  to  relax  the  appli- 
cant and  contribute  to  success. 

(  wish  you  would  change  the  text 
of  your  advertisement  for  your  ex- 
cellent tapes  to  state  that  despite  The 


sincere     efforts    of     the     friendly 
examiners,  an  extra  word  or  two  per 
minute    is    necessary    to    combat    in 
evi table  nervousness  on  the  part  of  the 
applicant.  Thank  you. 

Mayer  D,  Zimmerman  W3GXK 
RandalUtown  MD 


LIMARC  CLASSES 


] 


The  Sewanhaka  Central  High 
School  District,  in  conjunction  with 
the  Long  Island  Mobile  Amateur 
Radto  Club,  is  sponsoring  a  course  in 
amateur  theory  and  code  as  part  of 
the  adult  education  program, 

L  J  MARC  is  providing  the  instruc- 
tors while  the  school  district  is  pro- 
viding the  facilities.  There  will  be  no 
tuition  or  registration  fees. 

Classes  will  be  held  on  Wednesday 
evenings  at  Elmont  Memorial  High 
School,  Elmont,  LX 

Interested  persons  should  contact 
the  Adult  Education  Office  at  (516) 
3284875. 

John  F.G  Wen  WA2CWT 

Public  Information  EMHS 

555  Ridge  Road 

Elmont  NY  11003 


BACK  TO  BASICS 


: 


(how  do  you  bias  transistors,  design 
simple  amplifiers,  etc)  and  save  the 
I/O  stuff  for  Kilobaud  (which  I  also 
get  and  enjoy).  I  don't  particularly 
object  to  the  computer  articles,  but  I 
am  a  self-taught  professional  systems 
programmer,  and  my  electronics  back- 
ground  (and  my  typing]  isn't  very 
solid,  I  can  design  and  get  to  work 
digital  circuits  (just  an  extension  of 
programming,  sort  of),  but  I  am 
almost  lost  in  analog  areas.  In  any 
case,  I  approve  of  your  efforts  to 
make  computer  technology  more 
understandable  to  the  world  at  large, 

Stan  Webb 
Albuquerque  NM 

Get  The  picture,  authors?  —  J.M, 
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220-NO  LOSS 


] 


I  enjoy  73.  but  I  would  like  to  see 
more  basic  electronic  tutorial  articles 


As  &r\  active  amateur,  I  am  in  favor 
of  the  loss  of  up  to  1  Mhte  of  our  220 
MHz  band  to  Cfl  for  the  following 
reasons; 

1.  We  amateurs  would  really  lose 
nothing,  as  we  coutd  operate  on  the 
lost  frequencies  with  our  CB  license. 

2.  It  will  reduce  the  price  of  220 
MH*  radios,  due  to  mass  production 
for  us. 

3.  CB  really  needs  more  room  at  a 
practical  low  cost  frequency. 

I  have  already  written  the  ARRL  of 
my  proposal, 

M.  P.  Lewton  WA6PHR 
Santa  Maria  CA 
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J.  Tom  Badgett  K4MDK 
1 91  7  Washington  St. 
BJuefie/d  WV  24701 


Centerfed 

Specials 


-  -  for  the  small  city  lot 


I  never  believed  in  fancy 
antennas.  I  never  read  the 
articles  on  windoms  and  long 
wires  and  "apartment 
dweller*'  specials.  Endfeds 
and  directive  arrays  for  the 
lower  frequencies  seemed 
frivolous  folly-  The  only 
sensible  antenna  was  a 
centerfed  dipole,  lovingly 
pruned  to  frequency.  For 
years  I  swung  these  carefully 
constructed  antennas  free  and 
clear,  at  a  right  angle  to  the 
shack,  because  that's  what 
the  books  said  to  do. 

Then  I  had  to  make  an 
agonizing  decision  to  com- 
promise my  principles  or  go 


off  the  air  on  80  meters.  I 
moved  a  proven  centerfed 
antenna  to  my  new  house, 
but  it  wouldn't  fit  the  lot 
After  days  of  pacing  and 
measuring,  I  rationalized  that 
it  wouldn't  hurt  this  suc- 
cessful dipole  to  —  say  it 
softly  —  bend  the  ends  just  a 
little.  I  kept  telling  everybody 
I  was  running  a  regular, 
run-of-the-mill  80  meter 
dipole,  partly  because  I  was 
ashamed  to  admit  the  sac- 
rilege Pd  committed,  and 
partly  because  my  transceiver 
loaded  the  same  as  always. 

That  first  tentative  trans- 
gression    opened     wide    the 


door  to  further  sin.  it  wasn't 
long  before  I  was  running 
drooped  and  twisted  dipoles 
on  several  bands,  and  with 
the  same  good  results.  1 
reasoned  these  antennas 
succeeded  because  they  were, 
after  all,  still  the  proven 
centerfed  dipoles  1  had  used 
for  years  even  if  they  weren*t 
erected  by  the  book,  Little 
did  I  know  I  was  >n  the  road 
to  the  ultimate  sin. 

In  just  over  a  year,  I've 
moved  twice  and  neither 
QTH  allowed  room  for  my 
comforting  dipoles,  no  matter 
how  I  contorted  them.  In 
fact,    in    the    first    location 
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Fig*  1,  Swr  for  a  250'  end  fed  antenna. 


space  was  so  restricted  (main- 
ly because  of  a  lease  agree- 
ment) it  was  months  before  1 
skulled  out  an  antenna 
design.  In  the  interim,  I  spent 
the  evenings  hunched  over  an 
all  band  receiver  Td  bought 
with  proceeds  from  the  sale 
of  my  transceiver.  I  strung  a 
20'  length  of  wire  around  the 
room  and  became  a  short- 
wave listener. 

A  ham  can  listen  only  so 
long,  though,  so  I  borrowed 
an  old  Johnson  Viking  and 
hooked  it  right  up  to  that 
same  short  wire.  You  know 
what?  The  damn  thing 
loaded.  I've  got  579  reports 
on  40  meter  CW  from  all  over 
the  country  to  prove  it! 

The  little  antenna  worked 
so  well  I  naturally  began 
thinking  of  the  companion 
transmitter  for  my  state-of- 
the-art  receiver.  Before  the 
new  unit  arrived,  I  decided  to 
put  up  a  real  endfed  antenna 
outdoors,  a  design  I  hadn't 
seriously  considered  before 
(perhaps  necessity  really  is 
the  mother  of  invention). 

Now,  I  don't  want  to  do 
anything  to  refuel  the  swr 
controversy  -  honest.  But  I 
feel  compelled  to  write  about 
my  conversion  and  what  I've 
learned  about  practical 
antenna  design  because  of  it. 
I  read  the  antenna  books, 
then  bought  some  300  Ohm 
balanced  line  and  a  4:1  balun, 
I  managed  to  get  250'  of  wire 
in  the  air  and  fed  it  at  the  end 
with  100'  of  the  balanced 
line,  attached  the  balun  and 
ran  coax  on  into  the  shack.  I 
had  no  swr  bridge  or  tuner, 
but  I  got  a  good  solid  dip  and 
could  load  my  transmitter  on 
all  bands  with  no  RFI 
problems  —  never  mind  that 
the  books  say  this  kind  of 
antenna  requires  a  matching 
device  to  function  properly. 
I  was  really  corrupted  by 
this  point,  so  when  I  moved 
again  I  didn't  hesitate  even  a 
day  getting  up  an  antenna.  I 
didn't  bother  with  the 
balanced  line  for  this  one.  I 
stretched  100'  of  wire  and 
endfed  it  with  coax  and  the 
4:1  balun,  The  shorter  wire 
seems  a  little  more  sensitive 
to  frequency  change  than  the 
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longer  model,  but  I  still  get 
good  loading  and  a  solid  dip 
on  any  frequency  on  all  six 
high  frequency  ham  bands* 
There's  still  no  outboard 
tuner  or  swr  bridge  in  the 
circuit. 

I  keep  daily  CW  and  phone 
schedules  with  a  fellow  ham 
in  South  Carolina!  and  weVe 
been  plotting  signal  strengths 
on  80  and  40  meters  since  we 
started  the  contacts  about  six 
months  ago.  Bill  K4WGP 
reports  that  no  noticeable 
change  in  signal  strength 
occurred  when  I  changed 
from  the  250'  antenna  to  the 
100*  model. 

Now  for  the  theory  part  of 
this  discussion.  If  we  can 
agree  with  Rayer  ("Exploding 
the  SWR  Myth/'  73,  Dec, 
*76)  that  as  long  as  you  get  a 
good  dip  from  your  trans- 
mitter, a  tuner  won't  change 
the  amount  of  antenna 
current  flowing  in  the  line  (or 
your  signal  at  the  other  end), 
then  we  can  discuss  theo- 
retical swr  and  make  happy 
all  those  people  who  just 
won't  fire  up  their  rigs  unless 
the  swr  is  less  than  2:1 , 

Swr  is  a  factor  of  antenna 
and  feed  line  impedance, 
Feedline  impedance  for  ham 
purposes  is  easy  to  determine 
because  we  buy  lines  with 
published  impedances  for 
specific  purposes.  Antenna 
impedance  is  another  matter. 
This  figure  depends  on  the 
radiation  resistance,  height 
above  ground,  proximity  to 
nearby  objects  and  conductor 
size.  For  most  HF  ham 
antennas,  the  practical 
impedance  usually  can  be 
considered  to  be  the  radiation 
resistance-  For  a  centerfed, 
half  wave  antenna,  that  figure 
is  between  60  and  70  Ohms  — 
perhaps  higher  or  lower 
depending  on  influences 
which  take  the  antenna  away 
from  the  theoretical  ideal. 

The  figures  become 
somewhat  more  complicated 
when  an  allband  design  is 
considered*  As  the  operating 
frequency  is  moved  from 
resonance,  antenna  reactance 
begins  influencing  impedance. 
The  change  is  a  cyclic  one 
and  interestingly  enough  the 
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Fig.  2.  Swr  for  a  WQ* endfed  antenna* 


rate  of  impedance  change 
decreases  as  frequency 
increases,  assuming  the 
antenna  length  stays  the 
same,  I  have  found  by 
practical  experience  that 
when  using  an  endfed  wire  of 
sufficient  length,  its  radiation 
resistance  is  a  good  enough 
impedance  figure  for  ham 
purposes. 

If  we  start  with  a  half 
wave  antenna  fed  at  a  current 
loop,  at  the  end  in  this  case, 
the  radiation  resistance  is 
approximately  70  Ohms.  If 
the  operating  frequency  is 
increased  or  the  antenna  is 
made  longer,  the  resistance 
also  increases,  A  one  wave- 
length antenna  has  a  radiation 
resistance  of  about  90  Ohms, 
and  a  ten  wavelength  wire 
will  show  about  160  Ohms. 

Knowing  the  radiation 
resistance  and  the  impedance 
of  the  feedline,  we  can 
compute  the  theoretical  swr 
of  the  system.  This  is  done  in 
the  accompanying  charts  for 
three  different  antennas 
operated  on  the  various  HF 
ham  bands.  Obviously,  if  you 
started  with  a  desired 
operating  frequency  and 
juggled  the  antenna  length, 
you  could  improve  the  swr  at 
your  favorite  frequency.  I 
used  the  beginning  frequency 
of  the  bands  for  com- 
putations for  convenience, 
since  everyone  has  his 
favorite  band  or  set  of  fre- 
quencies. 


See  Fig.  1  for  a  rundown 
of  swr  for  the  250T  antenna 
previously  described  with 
different  feedline  config- 
urations* if  the  formulas  are 
correct,  one  could  operate 
this  antenna  at  about  1.5:1 
on  all  bands  by  feeding  it 
with  a  110  Ohm  line.  The 
median  feedpoint  resistance  is 
(70  *  15Q)/2,  A  match  almost 
as  good  can  be  obtained  by 
using  a  more  conventional  75 
Ohm  line.  This  line  would 
keep  the  theoretical  swr  at 
2:1  or  less  on  all  bands.  If 
you  use  coax,  you  probably 
should  add  a  1 :1  balun  at  the 
antenna  feedpoint. 

Fig.  2  is  a  similar  chart  for 
the  100'  antenna  I'm 
presently  using.  Both  of  these 
antenna  lengths  were  chosen 
because  they  represent  the 
maximum  amount  of  wire  I 
could  get  into  the  air.  The 
table  shows  I'd  probably  be 
better  off  with  a  1:1  balun 
and  75  Ohm  feedline,  but  the 
4:1  balun  is  what  I  had. 

I  ran  the  figures  for  a  1 35* 
antenna  because  that's  a 
length  frequently  recom- 
mended for  a  long  wire,  and 
it  is  about  the  length  of  an  80 
meter  dipole.  Many  hams 
manage  to  get  up  the  con- 
ventional 80  meter  antenna 
but  don't  think  they  have 
room  for  an  allband  design. 

Note,  too,  that  you  get 
another  plus  as  the  frequency 
is  increased  or  the  antenna  is 
made     longer:     directivity. 


When  an  endfed  design  is  a 
half  wavelength  long,  its  gain 
is  about  the  same  as  a 
centerfed  design.  The  longer 
the  antenna  (the  more  wave- 
lengths on  the  wire),  the 
greater  the  gain.  The 
direction  of  increased 
radiation  is  off  the  ends  of 
the  antenna,  so  at  higher  fre- 
quencies especially,  it  often 
helps  to  lay  out  your  endfed 
wire  with  the  help  of  a 
compass  so  you'll  get  greatest 
directivity  in  the  direction 
you  Ye  most  interested  in 
working. 

So  practice  and  theory 
show  that  for  getting  out,  an 
antenna  tuner  or  swr  meter  is 
unnecessary.  There  may,  of 
course,  be  feedline  and  anten- 
na length  combinations  which 
are  beyond  the  capabilities  of 
a  given  transmitter  circuit, 
and  there  is  less  likelihood  of 
harmonic  radiation  with  a 
tuner. 

But  I've  shown  by 
personal  experience  and 
theory  that  slavish  dedication 
to  often- repeated  facts  about 
swr  and  antenna  design  can 
knock  you  off  the  air.  When 
you  need  an  antenna  you  Just 
know  you  don't  have  room 
for,  string  up  something 
anyway-  Feed  it  at  the  end 
using  the  formulas  to  help 
you  choose  a  feedline,  make 
sure  you're  not  causing  RFI 
somewhere,  and  if  it'll  load, 
you  can  work  about  anything 
you  can  hear,  ■ 
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Charles  Kla witter  W9VZR 
462?  N.  BartletiAve. 
Milwaukee  W  5321 1 


Recycle 


Your  Receiver 


-  -  tips  for  hamfest  specials 


I  guess  I'm  the  kind  of  ham 
that  you  would  have  to 
call  a  receiver  nut.  For  about 
twenty-five  years  I  have  had 
the  opportunity  to  own  most 
of  the  commercial  receivers 
available  to  hams*  Many  of 
these  were  outstanding,  high 
quality!  instruments  which 
were  a  pleasure  to  own  and 
use,  and,  of  course,  some 
were  very  poor,  almost  use- 
less. 

Unfortunately,  today  most 
receiving  instruments  are  only 
a  part  of  a  transceiver.  It  is 
difficult    to    buy    a    quality 


receiver  by  itself,  especially 
on  a  budget.  The  obvious 
solution  is  purchasing  an 
older  receiver  and  recondi- 
tioning it  both  mechanically 
and  electrically.  If  you  are  a 
real  receiver  nut  like  myself, 
you  will  also  consider  a  face 
lift  for  the  old  beauty*  I 
imagine  the  antique  car  buffs 
would  understand  that  quirk 
in  my  personality. 

The  reason  1  decided  to 
rebuild  the  Hammarlund 
BG779-8  is  very  simple. 
Someone  was  kind  enough  to 
give  me  one.  It  also  was  an 


excellent  receiver  in  its  day, 
the  early  and  middle  forties  - 
shades  of  Glenn  Miller! 

It  also  is  an  eighteen  tube 
gem,  the  first  of  the  Super- 
Pros,  with  one  of  my  favorite 
characteristics,  the  external 
power  supply.  This  is  a  great 
way  to  keep  heat  and  intense 
magnetic  fields  out  of  the 
receiver  proper,  tt  has  a  fine 
quality  sliding  band  switch 
which  proved  perfectly  trou- 
blefree  after  all  those  years  of 
use.  It  tunes  to  twenty 
MHz,  has  a  good  crystal  filter, 
and    enough    BFO   injection 


and  stability  to  work  reason- 
ably well  on  SSB.  Something 
like  that  could  cost  several 
hundred  dollars  new  and  only 
weigh  a  fraction  of  this  boat 
anchor- 
Now  that  I  have  estab- 
lished the  fact  that  this 
project  is  worth  the  effort,  let 
me  give  you  some  tips  for  the 
successful  completion  of  this 
labor  of  love  and  lunacy. 

I  would  suggest  that 
before  you  begin  any  major 
work  on  this  project  that  you 
check  to  see  that  the  machine 
works.  It  does  not  have  to  be 
in  top  notch  order,  but  it  is 
helpful  to  establish  this  be- 
fore you  begin  disassembly.  A 
schematic,  or  better  yet  a 
manual,  can  be  a  real  life- 
saver.  I  was  lucky  to  be  able 
to  purchase  one  from  Fair 
Radio  Sales.  Other  sources 
might  be  W3LHD  for  military 
surplus  equipment,  Sams 
Photofact,  or  the  manufac- 
turer. 

The  power  supply  for  my 
BC-779-B  was  in  terrible 
condition  and  weighed  more 
than  the  receiver,  It  looked 
like  it  had  been  dropped  from 
an  airplane  or  run  over  by  a 
tank  in  World  War  II,  I  built  a 
new,  much  lighter  supply, 
that  I  could  easily  store  under 
my  operating  table.  I  added 
some  voltage  regulation  for 
oscillator  voltages  and  screen 
voltages.  The  screen  voltage 
made  a  farge  change  in  the 
receiver  gain  for  less  than  a 
five  percent  change  in  the 
supply  voltage.  I  went  all  the 
way   and   used   a   three  wire 


Fto  7.  The  new  power  supply  for  the  5C-779-B. 


Fig.  Z  "Old  Faithful"  with  the  front  panel  removed^  ready  for 
cleaning  and  repair. 
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Fig  3.  Newly  painted  front  panel  with  handles,  escutcheons 
and  name  plate. 


Fig.  4.  The  completed  receiver. 


line    cord    to   complete   the 
supply.  Fig.  1  shows  you  how 

the  new  supply  looks. 

When    I    had   the   receiver 
working   (no    AVC  yet,  that 
would  come  later),  I  decided 
to  remove  the  front  panel  and 
refinish  it.  Be  careful  so  that 
you   do    not   lose   any  parts. 
Use    a    plastic    pan    to    keep 
track  of  all  the  hardware  and 
other  parts.  If  the  dial  mark- 
ings are  not  etched  into  the 
panel,  make  a  drawing  of  the 
panel   an^'    the   location   and 
names  of  all  the  controls.  Fig. 
2  shows  the  receiver  after  the 
front  panel  was  removed.  All 
of  the  panels  I  have  worked 
with  have  been  either  steel  or 
aluminum.    The    method    of 
refurbishing    that    I    will   ex- 
plain  has  worked   well  with 
both    types  of  panels.    First 
strip  all   the  paint  from  the 
panel.    Use    a    good    quality 
liquid  stripper.  A  pint  should 
be  sufficient.  Read  the  direc- 
tions carefully   and  heed  all 
warnings.  When  the  paint  has 
been   removed,   it  is  a  good 
idea  to  remove  any  grooves  or 
burrs.    Make    the     panel    as 
smooth  as  possible.  A  primer 
is  very  important  to  getting  a 
good  final  finish.  Buy  a  good 
metal    primer,    close    to    the 
finish   color   of  the  panel.   I 
have  had  good  luck  with  auto 
primer.  Use  several  light  coats 
to  prevent  runs  and  bubbles. 
It    is    helpful    to    bake    the 
primer.   In  winter,  1  put  the 
panel    on    a    ledge    of    my 
heating  unit.   If  the  cook  in 
your   home  is  rather  liberal, 


you  may  be  able  to  bake  the 
panel    in    the  oven   at   200Q 
for  a  few  hours.  If  the  first 
coat  is  not  consistent,  add  a 
second     coat.     Be     patient. 
Allow    at    least    twenty-four 
hours    in    between    coats   of 
primer  or  finish.   If  you  are 
like    I    am,   you    will    have  a 
tendency  to  want  to  get  the 
painting  done  quickly  to  sec 
some   results    .  . ,   resist    the 
temptation!    You    will    hate 
yourself    in    the    morning    if 
you  don't.  Now  apply  a  coat 
of  the  finish  color.  Rub  it  out 
after  twenty-four  hours.  I  use 
an  inexpensive  auto  rubbing 
compound.   Use  at  least  two 
or  three  coats  of  finish.  This 
will  give  you  more  ability  to 
rub  out  imperfections.   You 
could  use  a  spray  paint  color 
which  is  available  at  a  paint 
or    hardware    store,    or    you 
could  go  custom  by  having  a 
color  mixed  at  an  auto  paint 
distributor*  Fig.  3  shows  the 
repainted  front  panel,  escut- 
cheons,    name     plate,     and 
handles. 

Congratulations!  You  now 
own  a  beautifully  painted 
metal  panel  ready  for  letter- 
ing or  decals.  Easy  now. 
This  is  your  last  chance  to 
really  guff-up  your  work  of 
art.  My  panel  was  engraved, 
so  all  I  had  to  do  was  work 
white  tempera  into  the  panel 
and  let  it  dry.  For  my  finish- 
ing touch,  I  paste-waxed  the 
panel  with  Johnson's  Paste 
Wax  and  lovingly  buffed  it 
until  t  was  satisfied  with  the 
results. 


Because  of  the  weight  of 
ihe  receiver,  and  to  add  some 
aesthetic  quality,  I  added  six 
inch    handles    to    the    panel. 
The    handles    also    make    it 
possible  to  lay  the  receiver  on 
its    face    for    servicing.    The 
escutcheons  were  sprayed  flat 
black   and  a  cracked  plastic 
window    was    replaced    with 
new   plastic.   The  old  knobs 
can    be    cleaned    and    small 
scratches    removed  by   using 
rubbing  compound  and  then 
paste-waxed     them.     New 
knobs,    or    knobs    of    more 
appropriate  size,  for  tuning  or 
bandspread  may  be  added.  I 
used    larger    knobs    for    the 
tuning  functions.  It  gives  the 
same     effect     as     increasing 
bandspread.    Fig.  4  indicates 
the  modern  appearance  of  the 
new  paint  and  knobs  on  the 
thirty-five  year  oid  beauty. 

Now  is  a  good  time  to  test 
the  tubes  and  clean  the  chas- 
sis, I  used  clorethane  for  the 
chassis,   along  with  a  tooth- 


brush and  a  smaller  brush  for 
all  those  tough  corners.  Some 
of  the  plated  parts  such  as 
covers  and  chassis  supports 
can  be  polished  with  SOS 
pads  and  then  sprayed  with  a 
clear  plastic  such  as  Krylon's 
Crystal  Clean  If  there  are  any 
markings  on  the  chassis,  they 
should  be  renewed.  Remark 
them  now.  If  you  put  it  off, 
you  will  never  do  it.  Fig.  5 
shows  the  cleaned  chassis  and 
new  power  supply. 

After  the  refinlshed  panel 
was  again  installed,  it  was 
time  to  complete  the  electri- 
cal repair.  The  AVC  problem 
that  I  had  mentioned  earlier 
was  due  to  a  shorted  capac- 
itor in  the  screen  circuit  of 
the  AVC  amplifier.  The  short 
had  opened  a  2000  Ohms 
screen  supply  resistor.  I  felt  it 
would  be  a  good  idea  to 
replace  all  the  thirty  year  old 
capacitors  at  this  time,  espe- 
cially those  used  for  bypass- 
ing   and   coupling,  This   was 


Fig.  5.  Cleaned  chassis,  new  power  supply  and  interconnecting 
cables. 
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Fig.  6.  The  "gift  receiver"  recycled  and  ready  to  operate. 


easily  done  because  there  is 

ample  room  under  the  chas- 
sis. I  checked  several  resistors 
and  found  them  to  be  well 
within  tolerance,  so  I  did  not 
replace  any  resistors  in  this 
set  This  was  quite  unusual,  in 
my  experience,  because  I 
have  found  that  older  pieces 
of  electronic  gear  suffer  from 
many  resistors  which  have 
changed  value  well  beyond  20 
percent.  I  also  replaced  an 
AM-CW  toggle  switch  with  a 
rotary  switch  so  that  the 
front  panel  would  be  authen* 
tic  and  have  the  correct  num- 
ber of  knobs  and  switches. 
Fig,  6  shows  the  completed 
re  c  e  i  ver  and  power 
supply  prior  to  installation  in 
the  station  console.  The  last 
modification  that  I  made  to 
the  receiver  was  the  removal 
of  an  earlier  modification. 
This  was  the  MC-531  crystal 
oscillator  which  made  the 
receiver  capable  of  three 
additional  crystal  controlled 
frequencies  like  its  newer 
brother,  the  SP-600  JX.  My 


reason  for  doing  this  was  the 
poor  way  in  which  the  oscil- 
lator was  tied  into  the  re- 
ceiver. It  extended  the  re- 
ceiver oscillator  circuits  and 
made  them  vulnerable  to 
mechanical  vibration  and 
instability.  The  MC-531  plate 
and  knobs  were  left  on  the 
front  panel  of  the  receiver  to 
cover  up  the  holes.  Fig.  7  will 
give  you  an  idea  of  what  this 
unit  looks  like. 

Before  final  alignment  I 
decided  to  let  the  receiver  run 
for  long  periods  of  time  over 
a  two  week  time  span.  This 
usually  will  cause  weak  com- 
ponents to  fail  and  save  a  lot 
of  trouble  later  on.  During 
this  time  I  got  used  to  the 
controls  and  the  operating 
characteristics  of  the  old 
Super-Pro.  The  more  I  oper- 
ated it,  the  more  I  enjoyed  it. 
The  removal  of  the  MC-531 
oscillator  cured  any  doubts  I 
had  about  the  oscillator  being 
stable  enough  to  use  on 
twenty  meter  SSB  and  the 
crystal    selectivity   impressed 


Fig. 
kit 


Z  The  MC-531  crystal  controlled  oscillator  modification 


me  when  using  it  for  CW. 
Believe  it  or  not,  there  is  a 
phono  input  which  gives 
reasonable  quality  audio  out 
of  a  pair  of  6F6s.  What  more 
could  a  person  ask  for  in  the 
well-equipped  ham  shack? 

Now  let's  get  to  the  align- 
ment. I  borrowed  the  best 
signal  generator  I  could  find, 
another  big,  heavy  surplus 
tube-type  device,  called  the 
AN-TRM/T  1  allowed  both 
the  generator  and  the  receiver 
to  warm  up  for  several  hours, 
along  with  the  basement  ham 
shack.  I  have  never  known 
such  a  cold  winter!  As  with 
most  quality  receivers  I  have 
aligned,  this  one  was  a  breeze. 
The  manual  was  specific  and 
complete.  The  i-fs  were  tuned 
with  air  padders,  real  class! 
The  rf  alignment  went  just  as 
smoothly  as  the  i-f  and  I  was 
able  to  gel  a  nice  even  re- 
sponse across  each  band  from 
one  end  to  the  other.  I  cali- 
brated the  5  meter  according 
to  the  manual,  50  microvolts 


gives  an  S9  reading  at  3.5 
MHz,  For  a  change,  I  have 
some  idea  what  the  S-meter 
reading  really  means*  The 
alignment  took  an  evening, 
which  was  an  enjoyable  way 
for  me  to  spend  that  period 
of  time.  It  was  the  culmi- 
nation of  a  couple  months  of 
part  time  labor  which  had  a 
happy  ending.  For  me,  there 
was  a  great  deal  of  pride  in 
recycling  an  old  piece  of  elec- 
tronic gear  into  a  useful  and 
pleasant  surprise  which 
should  keep  going  for  many 
more  years. 

So  far  there  has  only  been 
one  unusual  quirk  in  the 
operation  of  "Old  Faithful." 
Occasionally  when  I  am 
listening  to  shortwave  broad- 
casts late  at  night,  I  will  hear 
strange  sounds  like  the  music 
of  Glenn  Miller  and  Benny 
Goodman  floating  ethereally 
through  the  speaker  when  I 
tune  to  a  place  near  20  MHz 
around  the  old  haunts  of 
WWV.  ■ 
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>4n  exciting  new  era  in  amateur  radio 
is  about  to  begin.. ,  ffte  era  of  AM  SAT  PHASE 
III  OSCAR  satellites. 

Many  of  you  are  familiar  with  the  bene- 
fits of  the  AMSAT  OSCAR  satellites,  notably 

OSCAR  6  and  7.  These  satellites,  with  a  com- 
bined total  of  over  8  years  in  orbit  have 
provided  communications  between  amateurs 
throughout  the  world.  They  have  also  pro- 
vided a  capability  for  an  educational  program 
in  space  sciences  and  many  interesting 
experiments. 

AMSAT,  with  members  and  contrib- 
uting groups  worldwide,  and  headquarters  in 
Washington,  D.Ct  has  been  responsible  for 
our  current  satellite  program.  Many  people 
feel  that  perhaps  the  greatest  value  of  the 
amateur  satellite  program  is  the  dramatic 
demonstration  of  amateur  resourcefulness 
and  technical  capability  to  radio  spectrum 
policy  makers  around  the  world. 

The  value  of  this  aspect  of  amateur  radio 
as  we  prepare  for  the  1979  World  Adminis- 
trative Radio  Conference  (WARC)  is  enormous. 

The  AMSAT  PHASE  III  satellite  pro- 
gram promises  a  continuing  demonstration 
that  amateur  radio  is  at  the  forefront  of 
modern  technology  PHASE  III  satellites  will 
routinely  provide  reliable  communications 
over  paths  of  up  to  11000  miles  (17f600  km) 
for  17  hours  each  day  You  can  think  of  them 
as  a  resource  equivalent  to  a  new  band. 

The  cost  of  these  PHASE  III  satellites 
is  a  projected  $250,000.  Commercial  satel- 
lites of  similar  performance  would  cost  nearly 
$10,000,000. 

Your  help  is  needed  to  put  these 
PHASF  ///  OSCAR  satellites  in  orbit. 


Your  valued,  tax-deductible  contribu- 
tion can  be  as  small  as  one  of  the  5000  + 
sofar  cells  needed.  A  handsome  certificate 

will  acknowledge  the  numbered  cells  you 
sponsor  for  $10  each.  Larger  components  of 
the  satellites  may  also  be  sponsored  with  con- 
tribution acknowledgements  ranging  to  a 
plaque  carrying  your  name  aboard  the  satel- 
lites. Call  or  write  us  for  the  opportunities 
available. 

Your  membership  in  AMSAT  is  impor- 
tant to  the  satellite  program,  and  will  give 
AM  SAT  a  stronger  voice  in  regulatory  matters 
concerned  with  satellites.  At  $10  per  year  or 
$100  for  life,  you  will  be  making  a  most  signifi- 
cant contribution  to  the  satellite  program  and 
the  future  of  amateur  radio.  You  will  also 
receive  the  quarterly  AMSAT  newsletter 

Clip  the  AMSAT  PHASE  III  coupon 
below  and  send  your  support  today  or  call 
202-488-8649  and  charge  your  contribution 
to  your  BankAmericard  (VISA)  or  Master 
Charge  card. 


AMSAT  PHASE  III  A34 

Radio  Amateur  Satellite  Corporation 
Box  27G,  Washington  D,C  20044 
202-488-8649 

YES,  f  want  to  support  AMSAT  PHASE  HI  OSCAR 
satellites.  Enclosed  is: 

in  sponsorship  of solar  celts  (0  $10  each) 
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Q  $1 0  Annual  membership     Q  SI OQ  Life  membership 
D  Send  information  on  sponsoring  larger  satellite  com- 
ponents. 
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Double  Bazooka 


-  -  give  your  signal  a  blast 


William  Vissers  K4K1 
1245  S,  Orlando  Ave, 
Cocoa  Beach  FL  3293J 


An  interesting  fourteen 
page  mathematical 
analysis  of  why  the  coaxial 
dipole  antenna  doesn't  work 
for  the  average  amateur 
appeared  in  the  August  1976 
issue  of  Ham  Radio.  I  did  a 
double  take  when  I  first  read 
it  About  a  year  ago,  after 
having  been  off  the  air  since 
1935,  1  decided  to  get  back 
on.  My  bright  and  new  Yaesu 
FT-1Q1-B  worked  fine,  but  a 
simple  broadband  antenna 
was  needed  for  the  80  meter 
band.  It  seemed  that  a  double 
bazooka,  or  coaxial  dipole  as 
it's  also  called,  would  be  just 
the  thing. 

Before  I  built  one,  I  did  a 
bit  of  thinking  as  to  just  what 
made  a  double  bazooka  work. 
I  realized  that  a  very  simple 
change  would  make  it  work  a 
lot  better  than  any  of  the 
ones  previously  described  in 
the  literature  I  had  read. 
After  reading  the  referenced 
article,    1   decided   to  repeat 


my  previous  experimental 
work  and  also  delve  a  bit 
deeper  into  why  my  double 
bazooka  worked  so  well  when 
the  theoretical  analysis 
proved  the  coaxial  dipole 
wouldn't  work. 

Being  an  old-time  ham, 
cx-W3RN  (1928),  possessed 
of  more  low  cunning  than 
high  math,  I  want  to  say  that 
I  won't  write  a  long  mathe- 
matical treatise  as  to  why  my 
antenna  works  as  well  as  it 
does.  The  mathematics  of  the 
referenced  article  are  abso- 
lutely correct,  so  anyone 
reading  the  referenced  article 
can  gp  to  it  and  repeat  any  or 
all  of  the  math  he  likes. 

Instead  of  analysing  a 
theoretical  thin  wire  dipole  in 
free  space,  well  analyze  a 
dipole  antenna  that  more 
closely  represents  the 
characteristics  of  one  built  by 
the  average  amateur.  Then 
we'll  add  the  coaxial  stub 
sections     and     see     what 
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Fig.  J.  Basic  dipole  antenna. 


happens.  At  the  same  time 
we'll  observe  the  improve- 
ment in  lowering  swr  by  using 
my  new  parallel  connection 
technique  as  opposed  to  the 
series  method  previously 
used. 

This  analysis  will  be 
theoretically  calculated  and 
the  resulting  curves  shown. 
The  curves  will  show  the 
antenna  without  any  stubs 
connected,  then  with  the 
scries  method,  then  with  the 
parallel  method  just  de- 
veloped. And,  finally,  111 
show  the  same  kind  of  curves 
as  actually  measured  at  my 
coax  line  feeding  the  antenna 
from  the  transmitter.  This 
will  allow  each  amateur  to 
make  his  own  decision  as  to 
whether  a  coaxial  dipole  has 
any  reason  for  being. 

But  one  of  the  most 
com  pet  ling  reasons  for  not 
going  through  pages  of  math 
is  quite  practical.  Most  aver- 
age hams  like  myself  arc  more 
interested  in  seeing  actual 
results.  Besides,  anyone  can 
check  the  math  for  himsclF 
from  the  referenced  article. 
And  now,  as  an  example,  111 
pull  some   figures  and  values 


out  of  a  hat  in  midair  and 
show  some  results.  Later  I'll 
explain  just  why  I  chose  the 
figures  I  did.  This  way  we  can 
show  the  results  first  and 
figure  out  the  whys  and 
whereofs  later  on.  I  guarantee 
it  will  be  a  lot  easier  that 
way.  Lastly  111  add  a  few 
general  comments  when  I 
compare  a  double  bazooka  to 
other  antennas  designed  for 
broadband  usage. 

Some  Basic  Theory 

First,  to  refresh  our 
memories  and  see  exactly 
what  we  are  going  to  explain, 
lei's  think  about  a  simple 
dipole  antenna  as  shown  in 
Fig.  1.  It  is  a  wire  an  elec- 
trical half  wavelength  long 
with  an  insulator  in  the 
center  where  our  feed  line  will 
attach  at  points  A  and  B.  And 
we  know  that  for  practical 
purposes  our  antenna  at 
resonance  can  be  represented 
by  the  simple  series 
circuit  of  Fig.  2.  Ra  is  the 
antenna  resistance.  Xj  is  the 
inductive  reactance,  and  X$  is 
the  capacititive  reactance  in 
Ohms.  Also  at  resonance,  X] 
is  equal  to  Xc  numerically, 
but  of  opposite  sign.  And  so 
at  resonance  our  impedance  is 
simply  Ra.  The  0  of  the 
antenna  is  Xj/Ra.  Zc  is  the 
impedance  of  the  feed  line  we 
will  use,  and  for  our  purposes 
it  will  be  50  Ohms,  as  that's 
what  is  generally  available 
and  used  by  the  average 
amateur.  And  also  at  reso- 
nance, the  swr  is  Zc/Ra  when 
Zc  is  larger  than  Ra,  and  the 
swr  is  Ra/Z^  when  Zq  is 
smaller  than  Ra,  And  if  we 
were  really  lucky  and  had  an 
antenna  with  a  resonant 
resistance  of  50  Ohms,  our 
swr  would  be  simply  Ra/Rc 
or  50/50  or  1:1,  and  you 
can't  improve  on  that. 

There  is  not  only  one  fly 
in  the  ointment,  but  at  least 
three  big  ones  and  a  few 
smaller  ones  buzzing  around, 
as  Pm  sure  you  have  already 
guessed.  First,  our  antenna 
resistance  is  not  always  50 
Ohms.  It  can  be  either  higher 
or  lower.  Second,  and  more 
importantly,  is  what  happens 
when  we  tune  our  transmitter 
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Fig.  2.  Basic  dipole  antenna  resonant  at  3. 75  MHs.  Q=  10,  swr      Fig.  3.  Basic  antenna  dipole  equivalent  circuit  at  3.5  MHz.  Swr 
=  1.25:1.  =3.27:1. 
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lo  some  frequency  away  from 
resonance.  Then  there  is  the 
third  fly  of  basic  antenna  Q, 
which  will  have  an  important 
effect  on  how  well  our 
double  bazooka  antenna 
works. 

But  let's  first  stick  with 
our  basics  a  bit  longer  and  see 
what  happens,  for  example, 
when  our  antenna  has  a  Q  of 
10  and  a  resonant  resistance 
of  40  Ohms,  We'll  assume, 
and  for  practical  purposes  we 
won't  be  too  far  off,  that  our 
basic  antenna  dipole  resis- 
tance will  stay  at  40  Ohms 
over  the  entire  80  meter 
band.  Let's  also  assume  our 
resonant  frequency  is  in  the 
middle  of  the  band  at  3.75 
MHz.  Our  Xi  will  numer- 
ical iy  be  equal  to  Xc  and  will 
be  equal  to  X|  =  (Q)  (Ra)  = 
(10) (40)  -  400  Ohms,  And 
our  swr  at  resonance  will  be 
Zc/Ra  =  50/40  =  1.25:1  at 
3.75  MHz. 

Now  let's  look  and  see 
what  the  antenna  looks  like 
at  3.5  MHz.  Our  inductive 
reactance  wtlt  decrease  to 
(400) (3 .5  MHz)/(3J5  MHz) 
=  373.33  Ohms.  Our  ca- 
pacitive reactance  will  in- 
crease to  (400)(3,75 
MHz)/3.5  MHz)  =  428.57 
Ohms.  The  difference  will  be 
428,57  minus  37>,33  which 
is  equal  to  55.24  Ohms.  So  at 
3.5  MHz  our  antenna  no 
longer  looks  like  a  pure 
resistance  of  40  Ohms,  but 
looks  like  a  40  Ohm  resis- 
tance in  series  with  a  ca- 
pacitive reactance  of  55.24 
Ohms,  as  shown  in  Fig,  3. 
And  the  calculations  for  the 
swr  of  our  antenna  at  3.5 
MHz  with  the  50  Ohm  coax 
feeder  tied  on  turns  out  to  be 
3.27:1,     As     I     mentioned 


earlier,  the  basic  mathematics 

of  the  referenced  article  go 
into  the  details  of  how  to 
calculate  swr,  and,  as  we 
didn't  want  to  make  this 
article  too  mathematical, 
we'll  let  it  go  at  thai.  How- 
ever, I'll  do  some  more  math 
calculations  myself  and  just 
show  the  curves.  It  will  save 
us  all  a  lot  of  time  and  effort. 

Well  now  that  we've  seen 
that  our  basic  dipole  has  an 
swr  of  3.27:1  at  3,5  MHz,  we 
wonder  if  there  is  any  way 
that  we  can  reduce  the  swr  to 
a  lower  value.  Here  is  where 
the  double  bazooka  comes  in. 

But  before  going  directly 
to  the  antenna,  let's  see  just 
what  we  are  actually  going  to 
do.  If  we  look  at  the  char- 
acteristics of  a  parallel  res- 
onant circuit  and  compare  it 
to  the  series  circuit  of  our 
basic  dipole,  we  will  find  some 
interesting  things.  Let  us  just 
arbitrarily  take  a  condenser 
of  3600  pF  and  an  induc- 
tance of  ,5  uH  and  connect 
them  as  a  parallel  circuit.  It 
just  happens  that  this  circuit 
will  resonate  at  3.75  MHz_  If 
we  assume  a  perfect  coil  and 
condenser,  the  parallel 
Impedance  at  resonance  will 
be  infinity.  So  if  we  were  to 
place  this  parallel  resonant 
circuit  across  the  insulator  of 
our  basic  dipole,  nothing 
would  happen  at  a  frequency 
of  3,75  MHz, 

But  what  happens  to  our 
parallel  circuit  by  itself  if  we 
tune  the  transmitter  to  3.5 
MHz?  With  a  bit  of  basic 
circuit  theory,  we  find  the 
parallel  tuned  circuit  will  be 
equivalent  to  an  inductive 
reactance  of  853  Ohms,  And 
we  already  know  that  our 
antenna  by  itself  at  3.5  MHz 
showed  a  ca pacitive  reactance 
of  55.24  Ohms  in  addition  to 
its     resistance     value    of    40 


Ohms.  This  tells  us  that  when 
wc  look  at  Fig£.  4  and  5,  that 
the  inductive  reactance  of  the 
tuned  parallel  circuit  at  3.5 
MHz  could  be  used  in  some 
manner  to  cancel  all  or  part 
of  the  capacitive  reactance  of 
the  antenna  at  this  frequency. 

Another  interesting  thing 
is  that  the  equivalent  antenna 
resistance  will  no  longer  look 
like  40  Ohms  but  will  be  at 
some  higher  value.  Fig.  5 
shows  the  total  equivalent 
circuit  impedance  of  the 
combined  system.  The 
equivalent  resistance  is  now 
1 16  Ohms  and  the  capacitive 
reactance  has  dropped  to  the 
extremely  low  figure  of  2 
Ohms,  So  we  have  seen  that 
by  picking  the  right  kind  of 
parallel  tuned  circuit,  we  can 
practically  eliminate  the 
reactive  component  at  the 
band  edge  of  3.5  MHz, 

A  similar  action  would 
take  place  if  we  left  things  as 
they  were  and  tuned  the 
transmitter  to  4  MHz,  And 
now  if  we  were  to  calculate 
the  swr  of  the  combined 
circuit  at  3,5  MHz,  shown  in 
Fig.  5j  we  would  find  that  the 
swr  has  been  reduced  to  a 
value  of  2.33:1.  And,  as  our 
original  swr  without 
compensation  was  3,27:1,  we 
see  that  there  is  a  way  to 
reduce  swr  in  an  antenna. 

It  might  be  reasonably 
asked  at  this  point,  if  we  can 
theoretically  reduce  the  swr 
of  an  antenna  system  with  a 
simple  parallel  resonant  cir- 
cuit, why  go  to  the  double 
bazooka  system?  There  are 
two  basic  reasons.  First,  we 
notice  that  the  value  of 
capacity  required  is  very  high 
and  that  the  inductance  is 
only  ,5  uH.  To  properly  tune 
and  build  such  a  network 
tuned  exactly  to  3.75  MHz 
and    install    it    across    your 
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antenna  insulator  would  be 
quite  a  job,  Second,  it  would 
be  hard  to  build  such  a 
system  using  practical  com- 
ponents and  still  obtain  a 
high  Q.  Since  we  want  the  0 
of  the  parallel  circuit  to  be  as 
high  as  possible  for  best 
results,  this  means  we  want 
the  losses  to  be  as  low  as 
possible. 

Fortunately,  a  shorted 
quarter  wavelength  of 
coaxial  cable  will  act  like  a 
high  Q  parallel  tuned  circuit. 
At  the  same  time,  the  quarter 
wave  sections  will  also  act 
like  a  portion  of  the  antenna 
radiating  system.  As  a  matter 
of  passing  interest,  as  it  does 
have  some  bearing  on  our 
further  discussion,  we  could 
in  this  example  replace  our 
parallel  tuned  circuit  with  a 
quarter  wave  piece  of  coaxial 
cable  cut  for  3.75  MHz, 
However,  this  piece  of  cable 
would  have  to  have  a  char- 
acteristic impedance  of  nine 
Ohms.    To    my    knowledge, 

there  is  no  such  kind  of 
coaxial  cable  of  this  low 
impedance  on  the  market 
available  to  the  average 
amateur. 

We  know  that  our  antenna 
will  have  two  quarter  wave- 
length stubs,  one  on  each  side 
of  the  center  insulator.  If  wc 
plan  to  use  50  Ohm  coaxial 
cable,  we  can  readily  see  that 
if  we  were  to  parallel  the  two 
stubs,  we  would  get  down  to 
25  Ohms.  However,  the 
double  bazooka  an  ten  nas 
used  up  to  this  time  have  all 
showed  the  two  stubs 
connected  a  scries,  which 
gives  a  characteristic 
impedance  of  100  Ohms.  And 
we  know  that  25  Ohms  is  a 
lot  closer  to  9  Ohms  than  the 
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Fig.  4.  Parallel  tuned  circuit. 
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Fig.    5.  Basic    dipole    antenna    with    parade/    tuned   circuit 
connected  in  at  3.5  M Wz. 
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Fig.  6,  Coaxial  dipole  series  connected. 


previously  used  series 
connection  of  1 00  Ohms.  The 
stub  improvement  ratio  is  a 
factor  oT  four  to  one,  which 
is  nothing  to  be  sneezed  at  in 
any  antenna  system.  So  If 
anyone  already  has  a  series 
double  bazooka  antenna  up, 
all  he  has  to  do  is  to  change 
over  to  the  new  parallel 
configuration  and  notice  the 
marked  reduction  in  swr.  The 
series  and  parallel  stub  con- 
figurations are  shown  in  Figs. 
6  and  7, 

The  original  coaxial  stub 
antenna  was  designed  by  the 
staff  of  MIT  for  radar  use. 
Their  design  shows  a  series 
stub  system.  Actually  when 
you  start  from  an  original 
design  and  are  not  limited 
like  we  are  to  the  use  of  50 
Ohm  coaxial  cable  for  feed- 
line  and  stubs,  the  antenna 
system  could  be  optimized 
using  either  a  series  or  a 
parallel  stub  system.  Nat- 
urally the  feedline  and  stub 
impedances  would  be  differ- 
ent for  the  two  different 
types  of  antennas. 

The  series  stub  system  was 
apparently  used  for  a  very 
good  and  simple  practical 
reason.  In  the  series  stub 
system,  there  is  an  electrical 
neutral  point  where  the 
center  conductors  of  the 
coaxial  stubs  join,  while  the 
parallel  stub  system  does  not 
have  such  an  electrical 
neutral.  And  the  electrically 
neutral  point  of  the  series 
system  was  used  as  a 
mechanical  support  point.  In 
this  way  the  radar  antenna 
could  be  easily  mechanically 
physically  supported  without 
an  expensive  electrical  in- 
sulating system  being  re- 
quired. One  would  have  been 
needed    if   the    parallel    stub 


method  had  been  used. 

Apparently,  whoever  first 
adopted  the  concept  of  a 
double  stub  antenna  for 
amateur  use  just  went  ahead 
using  the  scries  stub 
connection  without  realizing 
that  a  parallel  stub  system  is 
quite  superior  when  using  50 
Ohm  coaxial  line.  But  that's 
why  I  can't  help  but  feel  that 
basic  concepts  are  sometimes 
better  than  high  mathematics 
where  you  can  easily  lose 
sight  of  the  basic  objective 
which,  to  me,  is  to  build  an 
antenna  with  the  lowest 
possible  swr.  And  that's  what 
this  article  is  really  all  about. 

Antenna  Characteristics 

Although  we  mentioned 
that  the  referenced  theoret- 
ical mathematical  analysis  of 
a  thin  wire  in  free  space  was 
correct,  there  are  a  few  things 
that  should  be  further  con- 
sidered. There  is  no  dis- 
agreement that  the  free  space 
thin  wire  coaxial  dipole  will 
not  work  well  in  the  series 
configuration  using  a  50  Ohm 
feedline  and  50  Ohm  stubs. 
But,  and  this  is  a  very  big  but, 
the  average  antenna  put  up 
by  the  average  amateur 
differs  markedly  from  an 
antenna  in  free  space.  An 
analysis  of  a  coaxial  dipole 
using  thin  wire  implies  that 
there  is  such  a  thing  as  thin 
wire  coaxial  cable  to  be  used 
for  the  stubs.  There  is  no 
such  thing.  The  very  fact  that 
coaxial  cable  has  a  finite 
thickness  would  lower  the  Q 
of  the  free  space  thin  wire 
antenna.  And  we  will  find 
that  the  lower  the  Q,  the 
better  the  stub  sections  will 
work. 

But  more  Important  than 
the  previous  technical  point  is 
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that  the  resonant  resistance 
of  an  average  amateur  an- 
tenna is  considerably  lower 
than  that  of  an  antenna  in 
free  space.  For  a  horizontal 
antenna  to  have  a  resistance 
of  73  Ohms,  which  is  the 
same  as  free  space  resistance, 
the  antenna  height  has  to  be 
at  least  a  quarter  wavelength 
high.  And  this,  for  our  reso- 
nant frequency  of  3,75  MHz, 
turns    out    to    be    65.5    feet 

high.  And' in  all  honesty,  how 
many  average  amateurs  can 
boast  of  a  pair  of  poles  that 
high  supporting  a  horizontal 
antenna  1  25  feet  long?  There 
are  none  in  my  acquaintance. 
Usually  our  average  amateur 
is  lucky  if  he  can  get  up  an 
inverted  V  with  the  center 
pole  about  35  to  40  feet 
above  the  ground,  with  the 
ends  sloping  downward. 
Antenna  resistance  drops 
rapidly  as  the  antenna  height 
is  decreased.  Also,  when  an 
antenna  is  formed  into  a  V, 
the  resonant  resistance  de- 
creases. Combining  these 
factors  and  actual  antenna 
resistance  measurements,  i 
have  found  that  a  good 
conservative  value  of  antenna 
resistance  will  workout  to  be 
about  40  Ohms.  And  that, 
oddly  enough,  is  the  value  we 
have  used  in  our  basic  dipole 
calculations,  This  value  is 
opposed  to  the  theoretical 
free  space  value  of  73  Ohms. 
And  that  is  a  big  difference. 
The  other  important 
factor  is  actual  antenna  Q.  An 
antenna  in  free  space  does 
not  have  any  losses  except  its 
radiation  to  free  space,  if  we 
want  to  term  it  as  such.  Thus 
for  a  theoretical  thin  wire,  its 
0  is  high.  However,  for  an 
antenna  nearer  the  ground, 
there  are  a  number  of 
additional     but     unavoidable 


losses.  These  losses  are 
ground  losses,  losses  due  to 
local  buildings  and  bushes, 
and  actual  losses  in  the 
antenna  system  itself.  My 
own  measurements  on 
amateur  antenna  systems 
have  confirmed  that  such 
combined  losses  will  have  a 
marked  effect  on  reducing 
the  basic  antenna  Q.  And 
after  much  thought,  a  Q  value 
of  10  was  chosen.  And,  as  we 
mentioned  earlier,  a  low  Q  of 
our  basic  antenna  system  will 
make  the  stubs  relatively 
more  effective.  This  fact  has 
been  known  for  some  time  in 
the  construction  of  coaxial 
dipole  antennas.  Some 
amateurs  even  make  the  end 
sections  of  their  coaxial 
dipoles  out  of  open  wire 
transmission  line  to  reduce 
the  Q.  A  very  good  example 
of  this  is  shown  in  the  1975 
ARRL  Amateur  Handbook  in 
the  description  of  a  broad- 
band dipole  popularised  by 
W8TV,  He  used  open  wire 
line  for  his  end  sections,  and 
reported  measured  values  of 
swr  of  1.7:1  at  3.5  MHz  and 
1.9:1  at  4,0  MHz.  But  every 
amateur  will  have  to  make  his 
own  trade-offs  in  determining 
just  haw  he  wants  to  build  his 
own  antenna.  In  my  case,  I 
didn't  use  any  open  wire  line 
for  the  end  sections,  but  just 
extended  the  coaxial  cable. 
And  my  own  measured  swr 
was  a  bit  higher  than  ob- 
tained by  W8TV. 

Theoretical  and  Actual 
Measured  Swr  Curves 

In  the  final  analysis  of  any 
theoretical  calculation,  the 
best  proof  is  correlating 
experimental  data.  The  curves 
of  Fig.  8  are  the  theoretical 
calculations  of  swr  based 
upon  an  antenna  that  we  had 
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assumed  approached  the  char- 
acteristics of  that  put  up  by 
the  average  amateur.  Curve  A 
is  the  antenna  without  any 
stubs  connected.  Curve  B  is 
the  same  antenna  with  the 
quarter  wave  50  Ohm  stubs 
connected  in  series*  And 
lastly,  curve  C  shows  what 
happens  when  the  stubs  are 
connected  in  parallel.  It  is 
very  obvious  that  the  parallel 
stub  system  is  quite  superior 
to  that  of  the  series  eon* 
nected  system.  And,  as  we 
had  previously  indicated, 
these  calculations  did  not 
take  into  account  feed-line 
losses. 

Fig-  9  is  the  proof  of  the 
pudding.  The  curve 
nomenclature  is  the  same  as 
Fig.  3.  These  measurements 
were  made  directly  at  the 
transmitter  using  two  four 
inch  Swan  WM-1500  watt- 
meters  capable  of  reading 
forward  and  reverse  power. 
The  meter  accuracy  is  10 
percent  at  full  scale,  Swr 
calculations  were  made  from 
the  forward  and  reverse 
power  measured.  It  was 
interesting  to  note  that  the 
actual  measured  data  showed 
a  better  swr  improvement 
than  what  the  theoretical 
calculations  had  predicted. 
But  the  measured  data  clearly 
shows  that  a  broadband 
coaxial  dipole  is  an  actual 
reality  and  not  a  math- 
ematical impossibility.  My 
own  advice  is,  'Try  one, 
you'll  like  it." 

Final  Observations 

The  final  question  that 
should  be  thought  of  is,  are 
there  any  better  simple 
broadband  antennas  for  80 
meters  than  the  coaxial 
dipole?  In  my  personal 
knowledge,  I  don't  know  of 
any.  The  writer  of  l he  refer* 
enced  article  mentions  such 
things  as  a  multiwire  fan 
shaped  bow  tie  dipole  in- 
vented by  P.S.  Carter  of  RCA 
and  used  since  1 937  to  obtain 
the  bandwidth  necessary  for 
television.  This  is  correct,  but 
when  we  magnify  such  an 
antenna  to  the  proportions 
needed  for  an  80  meter 
antenna,  I  would  suspect  that 


just  the  mechanical  con- 
struction would  be  a  bit 
formidable.  He  also  mentions 
the  work  done  by  Dwight 
Borton  W9VMQ  titled,  "80 
Meier  Bow  Tie  Antenna,1' 
Ham  Radio,  May,  1975.  This 
is  an  extremely  interesting 
article  to  read.  However, 
from  the  curves  shown  by 
W9VMQ,  the  double  bazooka 
antenna  shows  a  lower  swr 
than  a  bow  tie  antenna  made 
of  regular  copper  wire.  It  is 
only  when  the  bow  tie 
antenna  was  constructed  out 
of  galvanized  wire,  rather 
than  regular  copper  wire,  that 
the  swr  of  the  bow  tie  was 
lower  than  that  of  the  coaxial 
dipole.  Unfortunately,  this 
fact  was  not  brought  out  by 
the  writer  of  the  first  refer- 
enced article,  tt  should  be 
quite  apparent  that  the  swr  of 
any  antenna  system  can  be 
lowered  by  using  wire  with  a 
higher  electrical  resistance 
than  regular  copper  wire.  But 
why  intentionally  introduce 
losses  that  are  not  necessary? 
That's  a  trade-off  that  every 
amateur  will  have  to  decide 
for  himself.  My  final  advice  is 
to  "keep  your  bazookas  up 
and  your  swr  down!" 

Antenna  Length  Calculations 

The  following  information 
is  used  in  calculating  the 
lengths  of  the  stubs  and  also 
the  overall  length  of  the 
antenna*  Calculations  are 
shown  for  an  antenna  that  is 
resonant  at  3.75  MHz.  All 
dimensions  are  in  feet. 

Si ub  length  = 

■ 

{246) (Velocity  factor  of  coaxial  cable) 
Frequency  in  MHi 

And,  assuming  we  use 
RG-58/A,  we  look  up  in  the 
antenna  handbook  and  find  it 
has  a  velocity  factor  of  .66. 

Length  of  each  stub  = 


(246)  t  .66)     m 
3.75 


43.3  feet 


The  antenna  overall  length 
is  calculated  using  the  equa- 
tion: 


Length 
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468 
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Frequency  i"  MHz 
124.8  feet. 
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Fig,  8.  Theoretical  calculations  for  dipole  antenna.  R^  =  40 
Ohms,  Q  =  t0t  resonant  frequency  at  3. 75  MHz. 


If  it  is  desired  to  make 
experimental  measurements 
to  see  what  the  swr  of  your 
antenna  is  without  the  stubs 
connected,  it  can  easily  be 
done  as  follows,  just  connect 
the  center  conductor  of  each 
coaxial  stub  to  its  own  shield. 
Leave  the  feeder  connections 
as  they  were. 

In  Figs.  6  and  7  I've  shown 
the  feeder  line  of  coax  cable 
connected  directly  to  the 
antenna  without  the  use  of  a 
balun.  My  own  antenna  seems 
to  work  fine  without  a  bulun, 
although  a  balun  may  make 
your  antenna  more  elec- 
trically balanced* 

It  may  be  necessary  to 
trim  and  adjust  the  overall 
length    of    the    antenna    to 


compensate  for  end  effects 
and  the  presence  of  nearby 
objects.  In  my  own  case,  I 
notice  measurable  changes  in 
both  antenna  resonant  fre- 
quency and  swr  when  I  even 
trim  the  hedge  near  the  ends 
of  my  inverted  V  coaxial 
dipole.  The  ends  are  about 
twelve  feet  above  the  ground. 
And,  as  previously  men- 
tioned, if  you  use  something 
like  an  open  wire  line  for 
your  end  sections,  you  will 
probably  further  reduce  your 
overall  0  and  your  band  edge 
swr  values.  The  swr  you  gel  is 
a  function  of  several  vari- 
ables, and  you'll  find  that 
experimentation  is  both  fun 
and  truly  instructive,  as  it  has 
been  in  my  own  case.  ■ 
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Dirt  Cheap 
Directional  Array 


-  -  for  the  serious  DX  hound 


Daniel  P.  Shaver  WA4BKQ 
7523  Todd  PI 
Manassas  VA  22110 


In  my  endeavors  to  achieve 
a  halfway  decent  and 
readable  signal  for  some  rare 
DX  station  to  pick  me  out  of 
a  pileup  of  California  kilo- 
watts and  TH6s,  I  contem- 
plated running  up  a  $1000 
bill  and  installing  an  antenna 
system  that  would  give  me 
armchair  QSOs  with  FB8s. 
Other  things  made  my  early 
ham  life  as  a  two-bit  DXer 
difficult  and  embarrassing:  I 
am  a  high  school  student,  and 
I  have  Httie  spare  cash.  When 
I  first  joined  PVRC,  I  was 
using  a  DX-60B  and  a  vertical 
antenna  {" What's  your  setup, 
Dan?  ..."  ''Well,  uh  ..,"). 
Finallyj  most  hams  would 
probably  consider  my  ideas 
discrete  at  best.  I  thought  I 
had  a  GOOD  idea,  though. 

Well,  all  you  other  16  year 
o!d  hams  who  are  cheap,  lazy 
(but  zealous),  and  with  Extra 
class  licenses  but  Novice 
minds ,  here's  an  antenna 
system  that  should  cost  you 
about  one-tenth  of  the 
abovementioned  price  — 
that's  including  a  40  ft.  self- 
su  ppor  ti  rvg  structure, 
antenna,  and  all  the  other 
junk  you're  going  to  need  on 
the  way.  (Of  course,  this  con- 
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struction  article  is  no 
different  from  the  rest,  so  I 
might  add  here  that  you 
should  adjust  this  liberal 
figure  to  about  1.3-1.5  times 
the  abovementioned  price  if 
you  are  a  conservative.) 

The  supporting  structure 
(a  complicated  name  for  a 
utility  pole)  is  of  primary 
importance.  I  managed  to 
give  the  guy  down  at  the  local 
electric  company  a  combina- 
tion sob  story  and  snow  job 
resulting  in  a  42  foot  pole 
(used,  of  course)  at  254  Per 
foot.  Yep,  that's  $10.50  for  a 
self-supporting  tower.  Great, 
huh?  With  a  little  bit  of  luck, 
one  should  be  able  to  swindle 
a  used  jobby  from  a  local 
utility  company  for  less  than 
twice  that  price, 

1  then  simply  gave  a  con- 
struction contractor  a  call 
and  had  the  pole  installed  in 
my  backyard  for  $35.  This 
was  also  a  fervid  attempt  to 
get  my  money's  worth.  Most 
anyone  should  be  able  to  do 
the  same  for  only  a  few  bucks 
more,  (Optimistic,  aren't  I?) 
The  gigantic  tarred  dowel  was 
sunk  into  the  ground  about 
six  feet;  however,  considering 
that  my  father  didn't  feel  like 
having  a  sunlight  in  his  roof 
on  windy  days,  I  made  sure 
the  pole  would  not  decide  to 
fall.  The  foreman  assured  me 
it  would  not  ...  Whew!  My 


parents  now  consider  the  pole 
an  eyesore,  my  neighbors 
consider  it  an  attraction,  I 
consider  it  a  status  symbol, 
and  my  fellow  hams  consider 
me  an  idiot. 

As  for  the  antenna  . .  . 
beams  are  way  too  expensive, 
and  a  vertical  would  be  down- 
right  stupid;  I  therefore 
decided  on  a  quad.  I  managed 
to  find  a  really  good  deal  on  a 
two  element  boomless 
William's  Antenna  Company* 
sells  a  complete  tri-band  quad 
kit  with  everything  (bracket, 
copper  weld,  insulators, 
gamma  matches,  clamps,  etc.) 
except  the  bamboo  spreaders 
for  $25.  It's  a  darn  good  deal. 

The  bamboo  can  be  ob- 
tained by  two  methods,  One 
is  by  going  down  to  your 
friendly  carpet  dealer  and 
picking  up  any  surplus  he  has 
lying  around,  or  one  can  go  a 
la  naturale  as  I  did.  I  drove 
through  a  neighboring  town 
last  fail  and  found  a  whole 
patch  full  of  strong,  15-20 
foot  high  bamboo  stalks.  I 
knocked  on  the  fellow's  door, 
and  within  twenty  minutes  I 
had  15  nice  straight,  immacu- 
late poles.  The  city  slicker  or 
northerner  might  find  this 
method  of  obtaining  bamboo 
spreaders    difficult;    on    the 


*404    Sanders    Rd.,   S+W.,    Hunts- 
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other  hand,  this  method  is 
easy  and  practicable  for  those 
throughout  the  South.  Bam- 
boo is  a  grass  and  therefore 
sprouts  quickly.  If  need  be, 
you  can  even  grow  it  in  a  wet 
place  near  your  home.  I 
don't,  however,  suggest  this 
method  for  the  supporting 
structure  unless  you  have 
great  patience.  The  bamboo  is 
simply  given  two  coats  of 
good  enamel  paint,  and 
they're  ready  to  go. 

Instructions  in  the  WAC 
quad  kit  are  extremely  simple 
to  follow,  almost  like 
Heath  kit  Depending  on  what 
you  want,  though,  one  may 
decide  to  up  the  cost  and  buy 
a  quad  or  beam  or  even  down 
the  cost  by  building  one,  I 
obviously  preferred  the  com- 
promise route  and  am  thor- 
oughly pleased. 

Tuning  comes  next.  I 
found  that  the  easiest  way  of 
tuning  the  gamma  matches  on 
my  quad  was  to  mount  it  on 
a  regular  TV  type  bracket  at  a 
height  of  10-12  feet  up  the 
side  of  the  utility  pole.  This 
allows  the  stubs  to  be  reached 
from  ground  level.  (You  ten 
meter  buffs  will  probably 
have  to  use  a  ladder,  but  the 
effort  is  still  a  lot  less  than 
hanging  off  the  side  of  the 
tower.)  Remember  that  the 
resonant  frequency  of  the 
antenna  will  rise  three  to  five 
kHz  for  every  foot  the 
radiator  is  erected  above 
ground,  so  tune  your  center 
frequency  accordingly. 

One  feedline  is  all  that  is 
necessary  if  one  uses  the 
gamma  match  system.  A 
tolerable  swr  can  be  obtained 
with  direct  feed,  but  cropping 
the  wires  is  introduced.  (This 
is  more  difficult  than  it 
seems,  since  there  is  quite  a 
bit  of  tension  introduced  by 
the  spreaders  on  the  wires.) 
With  either  method,  a 
suitable  swr  can  be  tuned  in 
using  a  bridge  in  line  at  the 
input  of  the  antenna. 
Another  advantage  of  the 
quad,  by  the  way,  is  that  it  is 
very  broad  banded  and  when 
tuned  correctly,  an  swr  of  less 
than  1.9:1  can  be  expected 
plus  or  minus  250  kHz  from  a 
center  frequency. 


Finally,  the  hard  part 
comes  ■  .  .  getting  that  2500 
cubic  foot  thing  on  top  of 
that  pole.  Well,  there's  some 
good  news  and  some  bad 
news.  First  the  good:  The 
quad,  especially  if  made  out 
of  bamboo,  is  a  lot  lighter 
than  you  might  expect.  The 
utility  pole  approach  provides 
a  strong  and  steadfast  struc- 
ture that  will  support  the 
heaviest  of  hams-  With  a  man 
on  the  ground  and  a  man  near 
the  top,  the  antenna  can  be 
hoisted  to  its  apogee  with  a 
simple  pulley  or  gin  pole 
arrangement.  Now  for  the 
bad  news:  Climbing  a  wooden 
pole  is  more  easily  said  than 
done.  By  all  means,  watch 
your  step  if  you  decide  to  use 
hooks.  I,  for  one,  though, 
prefer  having  the  steel  spike 
type  steps  on  the  tower.  They 
make  climbing  easier  and 
more  sure.  Don't  make  the 
mistake  I  did:  Have  those 
steps  bolted  in  before  the 
pole  goes  up;  putting  them  in 
after  is  not  impossible,  but  is 
considerably  more  difficult. 
Either    way,    always    use    a 


safety  belt! 

At  last,  the  antenna  is 
erected.  A  TV  chimney 
mount  was  used  in  this  case 
along  with  small  wooden 
blocks  (Fig.  1).  A  pipe  or 
short  mast  is  bolted  to  the 
mount  so  that  12-18  inches 
protrude  from  the  top  of  the 
pole  * . .  and  the  rotor's  con- 
nected to  the  pipe,  and  the 
antenna's  connected  to  the 
rotor. 

All  that's  needed  now  is  to 
run  your  coaxial  lines  and 
rotor  cable  to  your  shack.  By 
the  way,  an  el  cheapo  used 
TV  type  rotator  will  suffice 
for  the  quad.  I  must 
emphasize  again  that  the 
weight  of  the  antenna  is 
extremely  smalk  (Just  don't 
put  a  20  foot  mast  on  the 
antenna  .  .  .  keep  the  length 
of  the  mast  between  the  quad 
bracket  and  the  rotator  as 
short  as  possible,) 

Of  course,  there  are  many 
variations  to  this  antenna 
scheme  (e,g*,  a  beam  instead 
of  a  quad),  but  if  the  pre- 
ceding information  is  closely 
followed,  the  whole  thing  can 


be  built  and  erected  for  less 
than  or  around  $100.  Let's 
recap  what  has  been  spent .  ,  , 


Utility  Pole 

$10.50 

Installation 

35.00 

Quad 

25.00 

Rotator  (used) 

15.00 

Coax  and  Cables 

1 1 .00 

Mounting  Bracket 

2.75 

TOTAL 

$99.25 

TELEPHONE 
POLE 


HOLDING 
SOREW  - 


TV  TYPE 
CHIMNEY 
MOUNT 


Not  bad  for  a  truly  complete 
20-15-10  meter,  7  dB,  rotat- 
able  antenna  system,  eh?  If 
the  price  backfires,  you  can 
use  this  article  at  least  for 
some  ideas. 

Performance 

Even  when  the  quad  was 
on  the  ground  for  tuning,  it 
exhibited  exceptional  gain,  I 
made  many  first  shot  QSOs 
with  several  Soviet  and 
European  hams  with  mostly 
58-59  plus  signal  reports.  My 
rig  is  a  barefoot  HW-101,  so 
I'm  not  using  anything  ex- 
travagant* The  whole  system 
really  amazes  me,  and  I'm 
sure  it  will  amaze  those  who 
decide  to  try  it. 


WOODEN 
BLOCK 


Fig.  L 


METAL 
STRAP 


So  there  you  have  it, 
cheap,  conniving,  fervid  hams 
of  all  ages.  You  won't  be  an 
armchair  DXer  right  away, 
but  give  yourself  some  time 
{and  the  antenna  a  chance). 
Even  dirt  cheap  directivity 
makes  all  the  difference  in 
the  world.  Good  luck  (you'll 
need  it),  and  I'd  be  interested 
in  hearing  how  your  antenna 
party  goes. 

Special  thanks  go  to 
WB4DHW  who  helped  mate- 
rialize  the  initial  part  of  the 
project,  to  WB4TBO  and 
W4WRJ  for  their  technical 
assistance,  and  to  my  family 
for  putting  up  with  me.  ■ 


K,  P.  HaviUnd  W4MB 
2100  S+  Nova  Rd.f  Box  45 
Day tona  Beach  FL  3202  9 


Instant 
PS  Regulation 


-  -  a  quickie 


Need  an  additional  regu- 
lated supply  in  a  hurry, 
perhaps  to  finish  up  some 
project  which  requires  a 
special  voltage,  or  perhaps  the 
regular  supply  is  just  over- 
loaded? if  you  have  a  source 
of  dc  voltage  higher  than  the 
voltage  you  need,  you  can 
make  the  regulator  by  adding 
only  two  components,  a  tran- 
sistor and  a  battery.  The 
circuit  is  shown  in  Fig.  1  for 
both  positive  and  negative 
output  supplies.  As  you  see, 
the  battery  supplies  base  cur- 
rent to  the  pass  transistor, 
which  acts  as  a  variable  drop- 
ping resistor.  The  battery 
drain  is  equal  to  the  current 
supplied  divided  by  the  tran- 
sistor gain.  The  output 
voltage  is  equal  to  the  battery 
voltage  minus  the  base- 
emitter  drop. 


If  closer  control  of  the 
output  voltage  is  needed,  it 
can  be  obtained  by  adding 
series  diodes  as  shown  in  Fig. 
2.  Also,  if  better  regulation  is 
needed,  it  can  be  obtained  by 
using  a  pair  of  transistors  in 
the  Darlington  connection,  as 
shown  in  Fig,  3.  This  con- 
nection is  also  worthwhile  if 
the  supply  is  to  be  operated 
for  any  length  of  time,  since 
the  battery  drain  becomes 
very  small. 

Suitable  sources  for  the 
unregulated  voltage  are  a 
battery  charger,  a  car  battery, 
or  an  old  filament  or  bell 
transformer  with  a  series  rec- 
tifier. In  many  cases,  the 
charger  or  transformer- 
rectifier  does  not  even  need  a 
shunt  capacitor  to  reduce 
ripple.  ■ 


IN 


OUT 


<N 


© 


DIODE 


i 


OUT 


DIODE 


R4JSE   OUTPUT  E 


OUT 


ftEDUCE   OUTPUT  E 


Fig.  1.  Basic  regulator. 


Fig,  2.  Voltage  adjustment. 


Fig.  3.  Improved  regulation. 
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NODI-LINEAR  SYSTEMS,  INC. 


60  MHz  FREQUENCY  COUNTER 
Model  FM-7 
LOW    COST,  completely   portable,   battery    operated,   rugged  seven  digit  counter 
featuring  LSI  construction  bind  overload  protection  for  fiuldor  lab  use.  Small  enough 
to  be  hand  held.  Frequency  flancie  can  be  extended  to  512  MHi  using  Model  SC -5 
Presc^er. 

I  ncludes  4^AA  recKargeable  Nicad  batteries  and  charger,  for  battery  or  AC  operation, 
and  test  leads.  Also  available  art?  optional  leather  carrying  case,  handle  and  tilt -standi 
or  panel  mount  flange, 
DISPLAY:  7  digit  LED,  0,33'1  high 

FREQUENCY  RANGE.    10   Hj-60  MHi  in  2  ranges:  expandable  to  512  Mhfc  using 
SC-5  Prescalor 

ACCURACY;  +(1  count  ±tirrte  base  accuracy) 

TIME  EASE:  Internal  Cfystsl  2.097152  MB*;  Stability  <  10  ppm/year  (aging).  210 
pom  (tempmuiureOP  to  +40°CP,±2  ppm  (battery  vc I tage  +  4.6  to  *6.5VJ 
SENSITIVITY:  30  mV  (SO  Hz-3-0  MHz).  100  rnV  UO-50  Hz;  30*0  MHz) 
RESOLUTION:  1  Hz  110  MH*  range):  10  Hz  (GO  MH?  range! 
INPUT  IMPEDANCE:  1  Mil 

MAX,    INPUT   VOLTAGE:    ±100  VDC;  250V  RMS  Ho  Hj-500  kHz)   to  5V  HMS 
(25-60  MHj] 
SIZE:  2.7  x  1 .9  x  4"  deep:  WEI  GUT:  $2  ounces 

Model  FA/1-7  Counter  .  ST 95 .00 

Model  FM-T/LM  Counter  with  Tilt  Stand 198.50 

Model  FM-7/PH    Counter  with  Panef  Mount  Flange     1&9.00 

Part  #  39-439       Leather  Case    16.00 

Pan  *  39-457-2    TOl  Stand  Case    5,00 

Pan  #  39-454-2    Panel  Mount  Flange  Case 6.00 


512MHjPPi£SCALER 

Model  SC* 
LOW  COST,  portable  battery  operated  prescaler  extends  the  frequency  range  of  the 
FM-?  Frequency   Meter   {or  any  50  MHz  freauency  rneter  with  50^  Input!  to  512 
MH7 

Includes  A-fi.Pi  rechargeable  Nicad  batteries,  and  charger  Ear  battery  Of  AC  Operation, 
and  interface  and  input  cables.  Available  accessories  are:  T  tit -Stand,  Leather  Carrying 
Case  and  Panel  Mount  Flange. 
FREQUENCY  RANGE:  20  MHz-512  MHz 
SENSITIVITY:  30mV  RMS 
MAX.  INPUT:  4V  RMS 
OUTPUT:  2  MH^51 .2  MHz,  1 00  m V  RMS 
INPUT  IMPEDANCE:  50O 
SIZE;  2,7  *  1.9x4"  deep 

Model  SC-&  Prescaler , S&9.00 

Model  SC-5/LH  Prescaler  with  Tilr  Stand    , . . 92.50 

Model  SC-5/PH  Preacaler  with  Panel  Mount  Flange 93.00 


EDUCATIONAL  &  OEM  DISCOUNTS  AVAILABLE 

WE  WANT  TO  BUY! 

Your  Surplus  Commercial  or  Military  Test  Instru- 
ments, Send  List  of  Available  Equipment  to 
DEPT.  LR73, 

SEND  FOR  OUR  LATEST  CATALOG 

OF  TEST  INSTRUMENTS  AND 

MICROWAVE  COMPONENTS  &  EQUIPMENT. 


$289. 


15  MHZ  OSCILLOSCOPE 
COMPACT,  completely  portable,  SATTERY  operated  15  MHz  mini -oscilloscope  providing  6*16,  BIG  Performance  at  a 
LOW,  LOW  Price.  Features  imp  raved  circuitry  for  field  or  lab  use. 

Include?  rechargeable  batteries,  charger  for  battery  or  AC  operation  and  input  probe.  Also  available  are  10M£ I..  10:1 
probe  and  leather  carrying  case. 
BANDWIDTH;  15  MHz 
VERTICAL  GAIN:  l0mV-5QV/div.  ±3% 
TIME  BASE:  0-1yS-0.5S/dJv.  ±3% 

INPUT  SENSITIVITY:  Vertical  10mV;  Hnriaruntal  IV:  I m&rnul  Trigger  <1  div,:  External  Trigger  <  IV 
VIEWING  AREA:  1,35"W  x  1,1  "H  [gratide  0. 7. 5"  divisions! 
SIZE:  6.4"W  x  2.7"H  x  7.5"Dj 
WEIGHT:  3  lbs. 
ACCESSORIES 

41-1 40  Leather  Carrying  Case  ,.,.„, „,.  T .  . ,  , $30,00 

41-1 41  10MSX  10:1  Probe    ,  24.S0 

Compact  DIGITAL  MULTIMETERS 
LOW  COSTr  rugged  digital  multimeters  small  enough  to  fit  in  the  palm  of  your  band 

FEATURES:  17  Ranges;  Automatic  Polaiity:  Automatic  Zero;  Automatic  Overload  Indication;  Nn  F.S.  Ohms. Adjust; 
0.33'r  high  LED  Display ;  MOS/LSI  Const rutt ton:  Drop-proof;  1-YEAR  Factory  Warranty 

INCLUDES  test  leads,  rechargeable  N'cad  batteries  and  charger  for  battery  or  AC  operation.  Optional  tee ther  carrying 
case  is  available;  permits  carrying  meter  on  belt  or  around  neck  far  hands  free  operation.  Also  available  are  Tilt  Stand, 
Panel  Mount  Flange,  H.V.  Probe  llo45  KV)  and  Current  Shunts.  (100  uA-IAf 


DISPLAY:  0,33"  high 

RANGE  SELECTION:  Manual 

POLARITY  SELECTION:  Automatic 

DECIMAL:  Posiliari&d  by  rungs 

switch 

SIZE;  2.7  x  IS  x  4"  deep 

WEIGHT:  9.2  ounces 


MODEL 

I  M-3A 
(3  digits) 

LM-3.5A 
{m  digits) 

LM-4A 
•A  digits] 

LM4QA 
(4  tligiUl 

RANGE* 

INDIC- 
AT I  ON 

ACCURACY 

INDIC- 
AT10W 

ACCURACY 

1  NOT- 
ATION 

ACCURACY 

1NDIC- 
ftTION 

ACCURACY 

1VDC 

10  VDC 

I0OVDC 

1000V DC 

.999 

99.9 
333 

=  (1%  rdg 
±2  digits) 

1,999 
19.99 

199.9 
1999 

=  (0.5%  rdg 
±2  dFgrti) 

.9999 
9.999 
99. 99 
999-9 

£i,Qi%  rdg 
±1   digits) 

,9999 
9,999 
99.99 
999.  9 

±[o.  n;  rdd1 

±2  digits) 

IMC 

10VAC 

louvAC 

1 0CQVAC 

.393 
3-39 

99-9 

333 

±{l%  r<lg 

±2  dlgl  ts) 

SQ-JrfJOHi 

1  ■  999 
19-99 
199-9 
1999 

±2   dlgi  ts) 
SO-AOOHi 

.  333? 
9.999 
99.99 
999.9 

±2  digits) 
&0-*tO0Hz 

■  9999 
9.999 
33.3$ 
995.  3 

-(Q.5%  rdfl 

=2  digi t*) 

50-^OOHi 

1-Kn 

iokti 
looKn 

IQOOKn 

IMn 

-993 

3.33 

99,9 

999 

,999 

±.(V$  rdg 
-2  dTglts) 

1.999 
19.99 
133.9 

1999 
1-999 

*1  digits) 

.9999 
9-999 
99-  99 
999-9 
,9999 

-(0. [%    rdg 
*2   digits) 

■  9999 
9.999 
99.99 
999.9 
,  9999 

itO.S^-   rdg 
-2  digits} 

TmA 

10mA 

lOOroA 

lOOOrrA 

.999 
9-99 
99.9 
999 

±(2%  rdg 

i3  digits} 

1.999 
19.99 
199.9 
1999 

z(2%  rdg 
±2,  digits] 

.9999 
9.999 
99.99 
999-9 

±1  dibits) 

^9999 
9.939 
93.39 
999.9 

±[2%    rdg 
iZ   d  1  g  1  ts ) 

■  ■ 

-  1DQDV   A 

C  or  DC  me*,    i 

nput  any 

-anoe 

PLAIN 
CASE 

Model  LM-3A 
S12S.0O 

Model  LM-3.5A 
S147.0Q 

Model  LM-4A 
S227.00 

Mode!  LM-40A 
$190.00 

TILT 
STAND 

Model  LM  3A/LH 
S12B.5U 

ModDl  LM-3.SA/LH 
SI  50.50 

Model  LM-4A/LH 
$230.50 

Model  LM-40A/LH 
$19350 

39-^39  LrathEr   Cos*  &  Strap 

39^52-2  Tilt  Stand  Case 


ACCESSORIES 
St 6.  00       39-Ji5i»-2 


S  5-00 


39-&2S-2 


Panel    Mount    Flange  Cass         S   6.00 
Hfgrt  Vottag*   Probe,    k$K\      n&.QO 


INC 


L7 


Check  or  Money  Order 
with  order.  C.O.Ds 
enclose  25%  deposit. 
Open  Account  to  firms 
favorably  rated  in  D&B. 


1423  FERRY  AVE,,  CAMDEN,  NX  08104 

PHONE  609-541  4200 


F.G.B,  Camden,  NJ. 
New  Jersey  residents  add 
5%  sales  tax. 
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SPECIAL  Purchase! 


ItCA    Scan-Aire 


SCANNING  MONITORS 


$99.50 


$166.50  Reg  Price 

Our    special    price    Less 
crystals 


MODEL  16S300 
8  Channel  3  Band 
With  Adjustable 

30-50  MHz  (VHF-Lo) 
150-174  MHz  (VHF-Hi) 


FEATURES: 


n  Delay 

450-470  MHZ 


$114.50 


$184.50  Reg,  Price 

Our    special    price    Less 
crystals 


MODEL  16S400 

10  Channel  4  Band  Varactor  Tuned  With 

Adjustable  Scan  Delay  and  Speed  Control 

30-50  MHz  (VHF-Lo)  450-470  MHz  (UHF) 

150-174  MHz  (VHF-Hi)      470-512  MHz  (UHF'T'") 


Automatically  monitors  public  service 

broadcasts 

Each  channel  programmable  for  every  band 

Separate  lock-out  switch  for  each  channel 

LED  channel  indicator  lights 

Easy  access  to  crystal  compartment 

Operates  on  120  voit  AC  or  12  volt  DC 

Noise  squelch  control 

Automatic  and  manual  scan  control 

Two-speed  scan  control     (16S400) 

Variable  scan  delay  control  — 0  to  4  sec 

Solid  state  with  integrated  circuits 

Varactor  tuned  for  full  UHF  coverage  (16S400) 

Dual  conversion  IF.  —10  7  MHz  and  455  KHz 

Crystal  filters  for  selectivity 

Built-in  speaker 

External  speaker  and  antenna  jacks 

Separate  VHF  and  UHF  telescoping  antennas 

Two  power  cords  —12V  DC  and  120V  AC 

Mobile  mounting  bracket 

Size:  7-3/4"  (W)  x  2^5/B'1  (H)  x  8-1 /2"  (D) 


Crystals  are  not  included  with  any  model  since   they  must  he 
selected  for  local  use  by  purchaser 

CRYSTAL     CERTIFICATES     AVAILABLE 
FOR  SCANNER  CUSTOMERS  ONLY  AT 

$3.95  Each 


RC/I 


"POCKETTE"  SCANNING  MONITORS 


FEATURES: 


Automatically  monitors  public  service 

broadcasts 

Each  channel  position  programmable 

for  all  bands 

Separate  lock-out  switch  for  each  channel 

Easy  access  to  crystal  compartment 

LED  channel  indicator  lights 

Operates  on  batteries  —standard  or 

rechargeable  (AA  size  —not  included) 

Battery  charging  selector  switch 

Uses  single  RCA  120  volt  adapter  (optional) 

tor  charging  and  AC  operation 


•  Operates  from  car  battery  with  RCA 
12  volt  adapter  (optional) 

•  Noise  squelch  control 

•  Automatic  and  manual  scan  control 

•  All  solid  state  with  integrated  circuits 

■  Varactor  tuned  for  full  UHF  coverage  (Model  16S200  only) 

■  Dual  conversion  IF.  —10.7  MHz  and  455  KHz 

•  Crystal  filters  for  selectivity 

•  Drift  free  ceramic  discriminator 

•  Built-in  speaker  and  telescoping  antenna 

•  External  earphone  and  antenna  jacks 

•  Size:  2-3/4"  (W)  *  6-5/16"  (H)  *  1-5/8"  (D) 


MODEL  16S100 
4  Channel  2  Band 

30-50  MHz  (VHF-Lo) 
150-174  MHz  (VHF-Hi) 

$109.50 


MODEL  16S150 
4  Channel  2  Band 

150-174  MHz  (VHF-Hi) 
450-470  MHz  (UHF) 

$119.50 


MODEL  16S200 
4  Channel  2  Band 

450-470  MHz  (UHF) 
470-512  MHz  (UHF'T  y 

$114.50 


ACCESSORIES  FOR  POCKETTE  SCANNERS 


AC  Adapter/Charger 
Model  16S101 

Voltage  regulated  unit 
permits  Scan-Aire  operation 
from  120  volt  AC  white  at  the 
same  time  recharging  nickel 
cadmium  batteries. 


DC  Auto  Adapter 
Model  16S102 

Permits  operation 
from  12-volt  lighter 


Carrying  Case 
Model  16S103 

Black  case  with 
built-in  belt  loop 


socket  in  car 

Flexible  Antennas 

Model  16S1G4      For  VHF  150-174  MHz 
Model  16S105      For  UHF  450-512  MHz 


Model  16S101    .  . $7.95 

Model  16S102  .".-,,,. $5.95 

Model  16S103 $3.95 

Model  16S104 $7.50 

Model  16S105 $7.50 

Rechargeable  Batteries 

Set  of  Four    .........  r  r  $10.95 


LECTROIMIC  RESEARCH  LABS  INC 


Check  or  Money  Order 
with  order.  CO.Ds 
enclose  25%  deposit. 
Open  Account  to  firms 
favorably  rated  in  D&B. 


1423  FERRY  AVE.,  CAMDEN,  IMJ.  08104 

PHONE  609-541-4200 


F.Q.B.  Camden,  N.J. 
New  Jersey  residents  add 
b%  sales  tax. 
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E.  van  der  Smissen    WB5ASA 

2427  Clark  Dr. 

La  Marque   TX   77568 


Take  Cover! 


-  -  how  to  prevent 
antenna  wind  damage 


I  had  worked  for  five  years 
gathering  the  parts  for 
my  antenna  system,  and  two 
years  ago  I  finally  got  it  in 
the  air.  It  withstood  winds  of 
70  miles  per  hour  last 
summer.  But  then,  with 
winds  the  weather  bureau 
said  were  gu sting  to  only  45 
miles  per  hour,  the  antenna 
system  came  down, 

The  tower  was  60  feet  of 
Rohn  25  G  mounted  by  four 
3/8M  stainless  steel  bolts  to 
the  Rohn  tilt-over  base  plate. 
This  hinged  base  plate  was 
fastened  with  two  bolts 
forming  the  hinge.  The  other 
two  held  the  plate  from 
unwanted  hinging,  or,  one 
might  say,  they  held  the 
hinge-plate  from  opening 
away  from  the  base  plate. 
The  base  plate  was  fastened 
to  a  four  foot  by  four  foot  by 
five  foot  deep  concrete  block 
with  %n  steel  bolts.  The 
tower  was  guyed  at  the  thirty 
foot  and  forty  foot  levels 
with  1/8"  stranded  steel  wire, 
plus  additional  1/8"  steel 
guys  to  the  ends  of  two  10 
foot  side  mounted  arms.  One 
side  arm  carried  a  TV  antenna 
and  the  other  a  Hy-Gain 
Model  341  two  meter  beam. 
The  Ham-M  rotator  was 
mounted  inside  the  tower  at 
the  50  foot  level,  with  a  1 J4" 
galvanized  pipe  mast 
extending  through  the  top 
section  bearing.  Extending 
upward  from  this  mast  was  a 


10  foot  mast  with  a  Ringo- 
Ranger  two  meter  vertical 
antenna  on  top.  The  TA-33 
triband  beam  was  mounted 
just  above  the  top  of  the 
tower.  At  the  40  foot  level  on 
the  tower  was  attached  an 
inverted  vee  dipole  of 
aluminum  coated  steel  wire 
for  80  meters.  This  inverted 
vee  was  used  as  part  of  the 
guying  system.  Just  above 
this  antenna  was  a  19"  side 
arm  with  a  two  meter  19" 
spike  ground  plane  antenna 
used  with  my  scanner. 

The  top  set  of  guys  on  one 
side  was  attached  to  the 
chimney  at  about  45°  from 
the  tower*  The  other  two 
guys  went  to  screw  type 
ground  anchors,  also  at  45° 
from  the  vertical.  The  three 
sets  of  guys  were  spaced 
equidistant  around  the  tower 
(120°  from  one  another),  All 
guys  were  broken  into 
appropriate  segments  with 
egg  insulators.  Each  segment 
of  guy  wire  was  secured  by 
making  two  half  hitches  and 
then  a  tight  wrap  for  3-4 
inches,  with  the  loose  end 
secured  to  the  guy  with  a 
cable  clamp. 

The  system  was  theoreti- 
cally designed  for  100  mile 
per  hour  winds.  However, 
plans  were  that,  if  winds  in 
excess  of  60  miles  per  hour 
were  predicted,  the  tower  and 
antenna  assembly  could  be 
lowered  to  ground  level  with 


a  block  and  tackle  mechanism 
attached  at  the  thirty  and 
fifty  foot  levels  with  a  bow  of 
Ya"  aluminum  and  steel  wire. 

In  designing  the  antenna 
system  I  had  to  keep  in  mind 
two  major  environmental 
factors:  1 )  We  are  close  to  the 
Gulf  of  Mexico  (about  13 
miles)  and  we  get  consider- 
able salt  in  the  air,  which 
makes  the  air  quite  corrosive; 
and  2)  this  part  of  the  Texas 
gulf  coast  is  subject  to  hurri- 
canes. 

The  postmortem  exami- 
nation of  the  antenna  system 
suggested,  but  did  not 
establish  beyond  a  shadow  of 
a  doubt,  several  possible 
causes  for  the  system  to  fail. 

Several  amateurs  viewing 
the  twisted  wreckage  were  of 
the  opinion  that  only  a 
tornado,  or  similar  twister, 
could  have  done  the  damage. 
They  speculate  that  the 
twister  came  low  enough  to 
strike  the  top  of  the  tower, 
but  not  the  house.  An 
alternative  explanation  was 
the  harmonic  effect  of 
repeated  gusts  of  wind,  each 
amplifying  the  effects  of  the 
previous  gust.  No  one 
thought  a  straight  wind  could 
have  caused  the  damage. 

This  raises  a  question  of 
wind  effects  we  do  not 
usually  consider  when 
designing  an  antenna  system, 
namely  the  reinforcement  of 


wind  pressure  by  harmonic 
gusts.  Similarly,  reflections  of 
a  blast  wave,  if  reflected  in 
the  proper  phase,  can  at  least 
double  the  effect  of  the  blast. 
You  may  recall  a  few  years 
ago  a  suspension  bridge  in  the 
Northwest  succumbed  to  the 
effects  of  harmonic  vibration 
of  the  wind. 

Observation  number  one: 
When  designing  an  antenna 
system,  consider  both  straight 
winds  and  harmonic  vibra- 
tion}  and  design  the  guying 
system  to  prevent  or  dampen 
harmonic  vibration. 

This  can  be  done  by 
proper  attention  to  guying 
and  control  of  any  side  arms 
on  the  tower  to  prevent  the 
wind  from  catching  the  side 
arms  and  starting  them 
vibrating. 

On  a  guyed  tower,  the  use 
of  three  guys  at  each  level, 
each  guy  at  1 20°  points  on 
the  tower  with  the  guy 
running  to  a  ground  anchor 
(distant  from  the  base  of  the 
tower  equal  to  60  to  80 
percent  of  the  height  of  the 
tower),  is  more  stable  than 
the  use  of  four  guys  at  each 
level.  The  levels  at  which  a 
tower  is  guyed  depend  upon 
the  height  of  the  tower  and 
whether  or  not  a  house- 
bracket  is  used,  I  prefer  to 
place  the  first  set  of  guys  at 
twenty  feet  above  the  ground 
or  twenty  feet  above  the 
house  bracket,  whichever  is 
higher.  Some  amateurs  prefer 
the  first  set  of  guys  to  be  at 
the  30  foot  level.  The  second 
and  subsequent  sets  of  guys 
should  be  placed  at  twenty 
foot  intervals. 

What  type  of  guy  wire 
should  be  used?  In  the  past  I 
have  used  nylon  rope,  sisal 
rope,  glass  rope,  and  1/8"  and 
!S"  stranded  stee!  wire.  In  our 
area,  the  various  rapes, 
including  glass,  are  rapidly 
destroyed  by  the  effect  of  the 
sun  and  the  salt  air,  I  have 
used  these  ropes  as  halyards 
for  longwire  and  dipole 
antennas  and  find  the  rope 
disintegrates  in  two  years  or 
less.  Also  one  must  consider 
stretch  when  using  ropes. 
Nylon  is  particularly  bad  in 
this  respect. 
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Steel  wire  corrodes  rapidly 
in  the  coastal  area,  particu- 
larly where  two  dissimilar 
metals  join  (corrosion  due  to 
electrolytic  effect),  I  have 
found  plastic  coated  stranded 
steel  to  last  longer  and  to  be 
more  effective  than  other  guy 
wires.  However,  although 
1/8"  stranded  steel  wire  may 
hold  telescoping  masts,  or 
hold  towers  in  other  areas  of 
the  country,  the  lesson  I  have 
now  learned  is  to  not  trust 
anything  less  than  3/1 6"  to 
W-  noncorrosive  steel  wires  In 
the  Texas  gulf  coasu 

What  about  aluminum 
wire  or  copper  coated  steel 
wire?  Aluminum  is  too  soft, 
stretches  and  breaks  easily. 
Copper  coated  steel  may  be 
satisfactory,  but  I  have  had 
no  experience  with  it  and 
therefore  cannot  recommend 
it. 

Observation  number  two: 
Fastening  of  guy  wires  should 
not  be  sharply  kinked  nor 
pull  out  easily. 

A  double  set  of  properly 
applied  cable  clamps  would 
be  the  most  desirable  method 
of  securing  guy  wires.  Second 
choice  would  be  to  take 
10-12  tight  wraps  of  the  free 
end  around  the  guy  and  then 
clamp  the  remaining  free  end. 
There  should  be  no  sharp 
bends  in  the  guy  wire  where 
any  strain  is  applied.  If  you 
get  a  kink  in  your  guy  wire, 
don't  put  that  section  up.  Cut 
it  at  the  site  of  the  kink  and 
splice  with  an  egg  insulator. 

Any  side  arms  stretching 
more  than  three  feet  from  the 
tower  should  be  separately 
guyed  from  the  end  of  the 
arm  in  at  least  two  opposite 
directions. 

Observation  number  three: 
Prevent  the  tower  from 
twisting  due  to  wind  or 
torque  of  the  rotator. 

Several  rotators  have  a 
braking  action  that  applies 
considerable  torque  to  the 
tower  when  they  stop  a 
rotating  beam.  A  number  of 
years  ago  the  idea  was 
proposed  of  using  a  heavy 
spring  in  the  mast  between 
the  rotator  and  the  beam. 
This  heavy  spring  absorbs  the 
torque.    (I    apologize   to  the 


author  of  the  idea,  as  I  do  not 
remember  his  name  nor  the 
journal  in  which  the  article 
appeared.)  Caution  should  be 
shown  in  selection  of  the 
spring;  it  cannot  be  too 
limber  nor  too  heavy, 

A  method  for  preventing 
twist  in  a  tower  uses  two  guys 
to  each  point  of  the  top  level 
of  guys  and  separates  the  top 
end  of  each  set  of  two  guys 
by  about  one  to  two  feet 
with  an  angle  iron  or  similar 
strong  brace*  Each  end  of  the 
brace  should  extend  beyond 
the  edge  of  the  tower  by  at 
least  six  inches,  A  guy  is 
fastened  to  each  end  of  the 


Observation  number  four: 
Do  not  use  dissimilar  metals 
in  contact  that  are  exposed  to 
the  effects  of  moist  air  or 
rain. 

I  have  observed  that  even 
when  protected  by  RTV  or 
other  sealant,  dissimilar 
metais  will  corrode  quite 
rapidly.  This  is  particularly 
true  of  coax  connectors. 

One  way  to  eliminate  this 
corrosion  is  to  thoroughly 
clean  both  coaxial  connectors 
and  then  apply  silicone  grease 
to  keep  out  the  water.  (Make 
sure  that  the  electrical 
contact  is  not  broken  by  the 
grease.)  Wrap  the  connection 
with  electrical  tape  and  spray 
the  tape  with  acrylic.  Cover 
this  joint  with  stretchable 
rubber  tape  and  cover  the 
rubber  tape  with  another 
layer  of  electrical  tape,  (The 
rubber  tape,  when  applied, 
should  be  stretched  to  about 
Vi  its  resting  width.)  Again 
spray  the  electrical  tape  with 
acrylic  and  cover  the  whole 
joint  with  RTV, 

Of  course,  there  are  some 
junctions  where  this  method 
cannot  be  used.  On  these,  do 
the  best  you  can  with  alter- 
nating layers  of  electrical  and 
rubber  tape  (as  above)  and 
coat  the  whole  thing  with 
generous  amounts  of  a 
compound  like  RTV. 

Where  Joints  cannot  be 
adequately  weatherproofed 
such  as  mast  clamps  and 
tower  bolts,  use  weatherproof 
hardware,  and  stay  away 
from  dissimilar  metals. 


Observation  number  five: 
Torque  and  shear  pressures 
can  be  tremendous  at  hinges 
and  other  areas  where  a  short 
and  long  arm  around  a 
fulcrum  are  involved, 

I  was  unable  to  measure 
shear  pressures  on  the  tower, 
but  did  calculate  that  when 
the  tower  was  lying  over  at  a 
45°  angle  that  there  were  at 
least  ten  tons  of  pressure  at 
the  end  of  the  hinge  plate. 
When  my  tower  went  over,  it 
bent  the  base  plate  and  two 
of  the  Vi"  steel  bolts  holding 
the  plate  to  the  concrete 
block.  It  also  stretched  and 
sheared  two  of  the  3/8JJ 
stainless  steel  boits,  cracked 
three  welds  (two  on  the  hinge 
plate  and  one  on  the  base 
plate)  and  broke  one  of  the 
tower  stubs  which  had  been 
welded  to  the  hinge  plate. 

Observation  number  six: 
Design  your  tower  and 
antenna  system  to  fail  away 
from  the  house  and  power 
lines, 

I  was  successful  in  this 
part  of  the  design.  The  tower, 
in  falling,  fell  away  from  the 
house  and  power  lines, 
striking  and  destroying  only 
one  small  tree  on  the  way 
down. 

When  placing  your  tower, 
be  sure  that  it  is  more  than 
the  height  of  the  tower  from 
the  nearest  property  line  or 
electric  power  lines,  The  guys 
should  be  placed  so  that  if  a 
set  of  guys  on  one  side 
breaks,  the  other  two  sets  will 
pull  the  tower  away  from  the 
house  or  power  lines. 

Observation  number 
seven:  Read  your  insurance 
policy  carefully. 

When  I  put  up  the  antenna 
system,  I  had  a  special  rider 
put  into  my  homeowners 
policy.  Since  I  had  over  $500 
in  the  system,  I  thought  I 
insured  it  totally  with  a  $100 
deductible  policy.  After  the 
tower  fell,  I  contacted  my 
insurance  agency  and  found 
to  my  surprise  it  was  not  a 
$100  deductible,  but  a  $100 
maximum  that  the  agent  had 
written. 

What  can  be  salvaged  from 
such  twisted  wreckage?  it  was 
surprising  to  us  how  much  we 


could  salvage  in  various 
innovative  ways.  The  TA-33 
looked  like  a  pretzel,  and  one 
of  the  traps  was  broken 
internally.  It  appeared  that 
most  of  the  twisting  of  the 
aluminum  elements  was  the 
result  of  the  wind  rather  than 
the  fall.  Except  for  the 
aluminum  support  of  the 
driven  element,  five  of  the  six 
traps,    and    a   couple   of  tip 

elements,  I  was  unable  to 
salvage  any  of  the  beam. 
However,  it  will  probably  be 
less  expensive  to  replace  the 
aluminum  elements  and  the 
one  trap,  than  to  buy  an 
entire  new  beam. 

The  two  meter  beam  had 
three  broken  insulators>  all 
elements  bent  and  a  bent 
boom.  This  aluminum  can 
probably  be  straightened,  and 
with  three  new  insulators  will 
probably  work  as  well  as  new. 
The  TV  antenna  sheared  two 
bolts,  but  otherwise  appears 
unharmed, 

At  first  I  thought  I  could 
salvage  only  four  sections  of 
tower  and  thus  have  only 
forty  feet  of  tower.  But  here 
is  where  innovation  came  in. 
The  40 '-50'  section  of  tower 
was  broken  one  foot  from  the 
lower  end,  and  the  mounting 
stubs  on  the  base  were 
broken.  I  cut  off  the  broken 
end  of  the  tower  section  and 
the  stubs  from  the  base  plate, 
straightened  the  base  plate 
and  welded  the  shortened 
section  of  tower  to  the  base 
hinge  plate,  A  second  section 
of  tower  was  only  bent  and 
can  probably  be  straightened, 
but  I  am  not  sure  I  would 
trust  it.  If  this  can  be 
accomplished,  I  anticipate  I 
will  lose  only  about  three  feet 
of  tower. 

I  hope  that  this  recitation 
of  my  problems  with  this 
antenna  system  will  help 
other  hams  to  design  and  add 
more  safety  features  to  their 
antenna  systems.  I  have  not 
covered  safety  points  such  as 
wind  loading,  climbing 
towers,  and  others  covered  in 
the  ARRL  publications  and 
the  series  of  articles  in  73.  I 
would  encourage  you  to  read 
them  before  you  next  erect  a 
tower  or  antenna  system,  ■ 
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David  F.  Norman 

622  W.  Sunset  Blvd. 

Fort  Walton  Beach  FL  3254S 


Introducing  the  Intenna 


--  new  concept  for  mobile  ops 


The  Intenna,  produced 
by  Microwave  Filter 
Company,  Inc.  (6743  Kinne 
St.,  E.  Syracuse  NY  13057), 
uses  the  old  principle  of  a 
coaxially  fed  slot  in  a  metal 
groundplane.  While  the  con- 
cept is  not  new,  the  applica- 
tion of  this  principle  to  low 
band  communications  h 
almost  revolutionary, 

Figs.  1  through  4  show  the 
evolution  of  the  Intenna  from 
theory  to  practice.  The  dis- 
tortion introduced  by  the 
shape  of  the  auto  body  does 
not  adversely  affect  the 
performance  of  the  antenna. 


On  the  Contrary,  such  distor- 
tion makes  the  antenna  effec- 
tive in  the  directions  most 
favored  by  motorists  -  fore 
and  aft. 

The  Intenna  is  quite  direc- 
tional. The  major  lobes  of 
radiation  are  obvious  when  a 
vehicle  equipped  with  an 
Intenna  and  a  CB  or  10  meter 
unit  is  turned  in  a  circle  while 
receiving  a  base  station  or 
other  fixed  transmitter.  When 
the  sides  of  the  vehicle  are 
toward  the  other  station,  the 
received  (or  transmitted) 
signals  fall  off  sharply.  Con- 
tinuing the  turn  until  the 
front  or  rear  of  the  vehicle  is 
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aimed    at    the   fixed   station 

causes  a  dramatic  increase  in 
signal  strength.  As  mentioned 
previously,  this  characteristic 
of  the  intenna  is  hardly  a 
disadvantage  for  most  motor- 
ists. The  vehicles  behind  or 
ahead  of  the  operator  are 
usually  the  ones  that  he  is 
most  concerned  with. 

When  I  first  heard  about 
the  Intenna,  I  said  that  there 
was  no  way  that  any  antenna 
only  24  inches  long  could 
work  as  well  as  the  flyer  said 
that  it  could.  My  fellow 
workers  agreed  with  mej  but 
just  for  fun  we  decided  to  try 
one. 

When  I  contacted  Micro- 
wave Filler  and  expressed  a 
skeptical  interest,  Glyn 
Bostick,  President  of  Micro- 
wave Filter  Co,,  promptly 
sent  me  two  for  evaluation. 
Even  after  seeing  the  Intenna 
and  reading  the  poop  sheet,  I 
still  didn't  think  that  it  could 
work  any  better  than,  say,  a 
"shorty"  gutter  mount 
antenna.  Boy,  was  I  sur- 
prised! 

It  took  me  about  an  hour 
to  Install  the  Intenna.  My 
1973  Buick  had  no  metal  on 
the  dash  at  the  bottom  of  the 
windshield  —  the  end  of  the 
wire  which  makes  up  the 
Intenna  must  be  well* 
grounded  if  it  is  to  work. 

However,  that  was  a  detail 
which  had  been  anticipated 
by  the  manufacturer.  In* 
eluded  in  the  kit  is  a  pointed 
brass  rod  with  an  eyelet  on 
one  end.  I  followed  the 
instructions  and   pushed  the 


rod  through  the  rubber  seal  at 
the  bottom  of  the  windshield 
and,  lo  and  behold,  I  had  easy 
access  to  the  rod  on  the 
outside  of  the  car  (just  under 
the  edge  of  the  hood). 

I  trimmed  the  wire  which 
comes  down  the  windshield 
from  the  tiny  tuner  (which 
mounts  at  the  top  of  the 
windshield  under  one  of  the 
screws  fastening  the  inside 
molding  to  the  body),  and 
attached  it  to  the  rod  as  per 
instructions.  As  soon  as  I  was 
certain  that  both  ends  were 
properly  grounded,  I  con- 
nected the  8-foot  piece  of 
coax  supplied  with  the  kit  to 
the  tuner. 

Also  included  in  the  kit 
are  four  self-sticking  cable 
clips.  These  make  it  simple  to 
route  the  coax  around  the 
inner  windshield  molding  to 
the  radio  itself. 

Now,  according  to  the 
instructions,  I  was  ready  to 
begin  tuning  the  tuner  box 
for  minimum  vswr.  Here  was 
where  I  ran  into  trouble  for 
the  first  time.  I  simply  could 
not  make  the  tuner  do  its 
thing.  After  running  carefully 
through  the  instructions 
several  times,  I  decided  to  call 
the  factory  and  see  what 
might  be  wrong. 

On  the  front  cover  of  the 
dealer  package  sent  to  us  is  a 
number  to  call  collect  - 
that's  right,  collect  —  if  prob- 
lems are  encountered  with 
tuning.  When  I  called  at 
about  noon  on  a  Saturday,  I 
was  given  an  "800"  number 
(inward  WATS)  to  call.  The 
technician  who  came  on  the 
line  was  quite  courteous  and 
sincerely  interested  in  help- 
ing. He  asked  me  a  few  ques- 
tions, offered  a  few  sugges- 
tions, and  told  me  to  call  him 
back  and  let  him  know  how  I 
came  out.  He  also  told  me 
that  if  I  couldn't  get  it  work- 
ing, he  would  try  to  arrange 
to  come  down  and  tune  it 
himself. 

When  I  asked  whether  I 
was  being  put  on  or  not 
about  him  traveling  over 
1000  miles  to  tune  an  anten- 
na, he  assured  me  that  his  job 
was  doing  just  that.  I  later 
talked     wiih     Glyn    Bostick 
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about  this.  Glyn  told  me  that 
he  was  doing  whatever  was 
necessary  to  see  that  all 
In  term  a  customers  were 
happy.  He  said  that  he  felt 
that  early  adverse  publicity 
would  be  much  more  expen- 
sive in  the  long  run  than 
would  be  an  all-out  customer 
relations  program.  (I  was 
reminded  of  the  policy  of  a 
few  manufacturers  of  much 
more  expensive  items  —  fly  a 
man  around  the  world  if  you 
have  to,  but  make  him  hap- 
py) 

After  talking  with  the 
technician  (Mr.  Tuner*  he  is 
called),  I  went  back  to  my 
tuning,  I  found  that  the  best 
adjustment  was  obtained  with 
one  of  the  tuning  screws 
backed  all  the  way  out.  I 
decided  that  perhaps  my  par- 
ticular automobile  has  char- 
acteristics which  need  less 
capacitance  than  the  mini- 
mum'provided  by  the  tuner. 
Experimentally,  I  removed 
one  of  the  tuning  screws  and 
reinstalled  the  tuner.  This 
time  the  vswr  went  down  to 


zilch  at  the  center  of  the 
band  and  to  about  1.2:1  on 
either  end, 

I  put  it  on  the  air  and 
found  that  performance  in 
the  fore  and  aft  directions 
was  roughly  equivalent  to 
that  which  I  had  been  getting 
from  a  3,5  foot  base-loaded 
trunk  mount  antenna.  Best  of 
all,  I  now  had  no  external 
advertising  of  the  CB  in  the 
car.  From  20  feet,  the  small 
black  wire  running  from  the 
top  to  the  bottom  of  the 
windshield  is  almost  impossi- 
ble to  see. 

Does  it  work?  You  bet.  Is 
the  lntenna  the  answer  to 
everyone's   10   meter   or   CB 

needs?  Hardly.  Does  it  have 
any  drawbacks?  A  couple. 

The  manufacturers  of 
more  traditional  antennas 
need  have  little  fear  that 
everyone  will  throw  away  his 
longer  antennas  in  favor  of 
the  lntenna.  The  lntenna  will 
never  set  any  records  for 
long-range  communications. 
It  will  never  take  the  place  of 
co-phased   dual   CB  antennas 


for  many  heavy-duty  truck- 
ers. But  for  the  guy  who  only 
uses  his  CB  on  the  road  talk- 
ing to  other  drivers  a  few 
hundred  yards  ahead  or 
behind  him,  the  lntenna  is 
excellent. 

For  the  person  who  wants 
CB  or  10  meter  communica- 
tions but  doesn't  want  to  let 
every  thief  within  eyeball 
distance  know  about  it,  the 
lntenna  is  well  worth  con- 
sidering. 

The  drawbacks  are  few, 
but  should  also  be  men- 
tioned. Aside  from  relatively 
short  range  and  sharp  direc- 
tivity, the  amount  of  rf 
energy  in  the  car  is  a  minor 
problem,  particularly  when 
there  is  a  windshield  antenna 
for  the  car's  AM/FM  radio. 

The  energy  level  is 
nowhere  near  high  enough  to 
be  a  health  hazard,  but  it 
does  tend  to  cause  interfer- 
ence on  the  AM/FM  radio 
when  you  are  listening  to 
music  and  key  the  mike.  In 
some  cases,  you  get  a  feed- 
back squeal;  in  others,  only  a 


squelching  of  the  AM/FM 
unit.  Glyn  admits  that  this  is 
common,  but  also  mentioned 
that  most  people  turn  off  one 
radio  when  using  the  other. 

The  last  drawback  is  that 
the  lntenna  should  be  profes- 
sionally installed.  If  your 
dealer  has  installation  facili- 
ties, this  is  no  drawback  at 
■all-  The  lntenna  is  simple  to 
install,  but  the  tuning  is  a 
little  critical.  However,  with 
the  "Mr,  Tuner"  backup  and 
the  well-written  instructions, 
any  competent  technician 
should  be  able  to  handle  the 
job.  In  any  event,  any  sale  of 
the  lntenna  should  be  topped 
off  by  a  warning  to  either 
have  the  lntenna  profession- 
ally installed  or  to  read  the 
instructions  very  carefully, 
For  example,  the  instructions 
state  that  any  other  antenna 
installed  on  the  car  should  be 
removed  before  tuning.  I 
found  the  effect  on  tuning 
nil,  but  the  performance  of 
the  lntenna  is  definitely 
better  without  another  anten- 
na installed.  ■ 


Gene  Preston  K5GP 
906  Cedar  Glen 
Austin   TX   78745 


I  I/2  in.  OR  LONGER 
INSULATORS  (PLASTIC  OR 
PC   BOARD  ARE  EXCELLENT) 


WIRE  {NO.  IS  THRU 
Nae.  DO  NOT  USE 
PIPE) 
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The  Zeppy  Vertical 


-  -  a  perfect  2m  antenna 


Believe  it  or  not,  a  CBer 
came  up  with  this 
antenna.  Electrically  it  looks 
like  a  Vi  wave  endfed  Zepp 
antenna  with  a  Va  wave 
section  of  open  wire  line  to 
obtain  a  match  to  50  Ohms, 
After  a  couple  of  days   I 


realized  that  here  was  the 
perfect  2  meter  antenna.  The 
main  57"  element  can  be 
directly  boited  to  a  car  frame, 
be  the  top  of  a  flagpole,  or  be 
a  piece  of  wire  directly  bolted 
to  the  rig.  It  is  better  than  a 


5/8  wave  antenna  because  it 
doesn't  require  a  ground  but 
has  about  the  same  gain. 

I  built  a  57"  stinger  on  a 
PL259  plug  and  found  that 
waving  around  the  mike  or 
touching     the     radio     didn't 


affect  the  swr  or  received 
signal  strength.  A  19"  piece 
of  wire  performed  miserably 
when  compared  with  this 
antenna.  It's  also  easy  to 
build  and  easy  on  the  pocket- 
book,  ■ 
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OPERATING  SWITCH 
(TOP  VIEW] 


Fig.  L  Original  circuit  with  diagram  of  operating  lever  switch 
as  viewed  from  the  top. 


During  the  1971  annual 
meeting  of  W9DXCC  in 
Chicago,  there  was  a  dis- 
cussion concerning  the  prob- 
lems involved  in  "instanta- 
neous" braking  of  antenna 
arrays.  This  discussion  was 
quite  an  eye-opener,  and 
provided  much  food  for 
thought,  and  no  little  worry, 
as  the  figures  mentioned  con- 
cerning the  stresses  involved 
when  a  rotating  antenna  is 
suddenly  brought  to  an 
abrupt  stop  by  a  mechanical 
brake  were  really  quite 
astounding.  This  sudden 
strain  can  be  damaging  to  the 
rotator,  mast,  antenna,  and 
not  least,  the  tower  itself. 


This  article  will  present  a 
simple  modification  to  the 
Ham  M  rotor  control  box 
which  provides  manual  con- 
trot  of  the  brake  position, 
and  also  allows  indication  of 
antenna  direction,  with  or 
without  rotation. 

All  that  is  needed  to  com- 
plete the  modification  is  a 
switch  and  the  rerouting  of 
three  wires,  with  no  external 
circuitry  outside  of  the 
control  box  required. 

The  three  position  switch 
provides: 

1  ,  Off:  No  primary 
power  to  control  box. 
2.  Indicator  meter  and 
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Fig.  Z  Modified  circuit  using  3  position  progressive  shorting 
type  rotary  switch.  Original  connections  are  removed  from 
lever  switch  at  points  designated  by  X. 


lights  on:  Provides  con- 
tinuous indication  of 
antenna  direction  with- 
out rotation,  and  with 
brake  applied, 
3.  Brake  disengaged, 
meter  and  lights  on, 
ready  to  rotate  using 
normal  lever  switch. 

It  must  be  mentioned  here 
that  the  transformer  which 
supplies  power  to  the  indi- 
cator and  the  lamp  circuits  is 
rated  for  continuous  duty, 
while  the  transformer  which 
supplies  the  rotor  motor  and 
brake  solenoid  has  a  duty 
cycle  of  only  10%.  This 
means  that  it  is  important 
that,  after  watching  your 
antenna  coast  to  a  nice 
smooth  stop,  you  return  the 
switch  to  position  2  for  con- 
tinuous indication  with  brake 
applied,  or  to  position  1, 
power    off,    A  spring  return 


A  Cure  for 
Antenna  Self-Destruct 


-  -  a  mod  for  your  Ham  M 


Robert  H.  Johnson  V/9TKR 
505  South  Elm  wood 
Waukegan   IL  60085 


switch  might  be  useful  here, 
but  not  absolutely  necessary. 
If  you  like,  a  small  neon 
indicator  lamp  with  a  100k 
series  resistor  could  be  wired 
from  position  3  of  the  added 
switch  to  the  other  side  of 
the  ac  line  to  indicate  that 
the  brake  is  disengaged,  and 
to  remind  you  to  return  the 
switch  to  position  1  or  2. 

Fig.  1  shows  a  portion  of 
the  original  circuit,  while  Fig, 
2  shows  the  modified  circuit, 
using  a  rotary  three  position 
progressive  shorting  type 
switch.  Fig.  2(a)  is  an  option, 
if  you  prefer  using  a  2  pole 
three  position  rotary.  A 
DPDT  toggle  switch,  with 
center  off  position  and  a  long 
mounting  bushing,  could  also 
be  used. 

Modification  is  done  as 
follows: 

Unplug  the  ac  power  cord 
to  the  control  box  and  re- 
move the  multiconductor 
cable  from  the  terminal  board 
at  the  rear  of  the  unit.  As  you 
remove  the  conductors  from 
the  terminal  screws,  make  a 
note  of  the  colors  and  the 
corresponding  terminal  num- 
bers, for  ease  of  replacement 

later. 

Remove  the  screws  in  the 

four  mounting  feet,  and  lift 
off  the  control  box  cover. 
Note  that  there  are  two  blank 
holes  provided  just  below 
and  to  either  side  of  the 
meter.  You  will  use  the  right 
hand  hole,  viewed  from  the 
front. 

The  switch  you  use  will 
mount  in  this  hole,  and  must 
be  small  enough  to  maintain 
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Fig,  2(a).  Modified  circuit  using  a  2  pole  three  position  rotary 
switch. 


good  clearance  between  the 
switch  terminals  and  sur- 
rounding metal  parts  and 
components,  A  hole  must  be 
drilled  in  the  cover  to  clear 


the  switch  shaft.  Be  sure  to 
drill  this  hole  in  line  with  the 

existing  hole. 

Refer  to  Fig.  1  for  a  dia- 
gram   of    the   existing   lever 


switch.  Remove  the  wire 
from  terminal  7,  and  connect 
to  the  center  arm  of  the  new 
switch.  Remove  the  wire 
from  terminal  8,  and  connect 
to  position  2  of  the  new 
switch.  Remove  the  wire 
from  terminal  6,  and  connect 
to  position  3  of  the  new 
switch. 

That's  all  there  is  to  it, 
unless  you  wish  to  use  the 
indicator  lamp  mentioned 
earlier.  You  can  now  watch 
your  antenna  coast  to  a 
smooth     stop,     instead     of 


coming  to  a  jarring,  metal- 
shearing,  abrupt  halt.  You 
will  soon  learn  to  anticipate 
the  amount  of  coast  after  you 
release  the  rotate  lever;  in 
order  to  reach  the  desired 
direction.  The  amount  of 
coast  or  "gear  down1'  will 
depend  on  factors  such  as  the 
size  and  weight  of  your 
antenna,  and  the  wind 
velocity. 

Remember  to  switch  the 
brake  back  on  to  ,lstowM  the 
antenna  when  you  are  not 
rotating  it,  ■ 
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Joseph  E,  Reed  WB9JKU 
Route  1   Box  24 
Mountain    Wl  S4149 


Quick 


Antenna  Insulators 


Recently,  while  I  was 
building  antennas,  my 
supply  of  insulators  ran  out 
As  Murphy's  Law  would  have 
it,  none  could  be  found  in 
town.  The  result  was  that  I 
could  order  replacement 
insulators,  overpay,  and  be 
delayed  several  weeks,  or  I 
could  figure  out  another 
alternative.     Since     I     was 
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anxious  to  get  on  20  meter 
CW  as  quickly  as  possible,  I 
decided  to  build  some  myself. 
This  resulted  in  a  method  for 
using  plexiglas  to  fabricate 
insulators  quickly  and 
cheaply. 

Thanks  go  to  Larry 
K8ZSQ,  who  donated  a  strip 
of  plexiglas  10'  x  1"  x  !4-1, 
The    plexiglas    was   cut    and 
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SECTION   B 


-  when  DX  won't  wait 


with  bathtub  caulk  and  taped 
well. 

To  date,  three  such  dipole 
antennas  have  been  built  on 
the  HF  bands  and  perform 
well.  ■ 


Fig.  2,  Completed  center  insulator. 


drilled  according  to  the 
dimensions  given  in  Fig,  1. 
Sections  A  and  B  were  joined 
using  epoxy  cement.  After 
the  epoxy  had  been  allowed 
to  cure,  the  dipole  elements 
were  added  and  soldered.  The 
RG-58/U  was  added  and 
joined  to  the  elements 
beyond  the  point  where  the 
elements  joined  the  center 
insulator  in  an  effort  to 
reduce  strain  on  this  con- 
nection and,  hopefully,  to 
prevent  it  from  breaking. 

Finally,   the  entire  cenui 
insulator  was  weather  proofed 


Fig.  3.  Side  view  showing  RG- 58/ V  inserted  in  the  insulator, 


=?G  56/U 
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Steve Phillabaum  WA7URL 
505  Vista 
Olympia  WA  93502 


Raising  A  Tower? 


-  -  don't  forget  zoning! 


As  amateurs,  most  of  us 
have  zoning  problems 

oniy  when  we  try  to  put  up 
our  antennas.  While  the  FCC 
regulates  our  indoor  activi- 
ties, local  land  use  controls 
affect  antenna  sites  outdoors. 
We  have  all  heard  horror 
stories  about  former  DX 
chasers  reduced  to  the  2 
meter  ranks  after  moving  to 
an  area  which  prohibits 
towers,  or  expensive  towers 
staying  up  only  long  enough 
for  the  neighbors  to  complain 
to  local  officials.  Such  di- 
sasters don't  have  to  occur 
and,  with  a  little  knowledge 
of  .zoning,  you  can  avoid  simi- 
lar problems. 

Your  best  opportunity  to 
deal  with  zoning  regulations 
is  when  you  arc  moving  to  a 
new  home.  In  such  cases,  you 
have  the  opportunity  10 
choose  the  regulations  you 
would  like  t6  live  with*  The 
first  step  is  to  familiarize 
yourself  with  the  zoning 
ordinance  for  the  new  area. 
Visit  the  local  planning  de- 
partment,   which    is   usually 


located  in  or  near  the  city 
hall,  and  explain  your  situa- 
tion. Tell  the  planner  you 
talk  to  that  you  are  moving 
into  their  jurisdiction  and 
describe  your  antenna  instal- 
lation to  him.  The  planner 
should  be  glad  to  talk  to  you; 
ii  is  always  easier  for  him  to 
explain  the  regulations  to 
somebody  before  they  have 
their  tower  up  in  the  wrong 

zone.  Ask  which  zones  towers 
are  permitted  in  and  where 
they  are  not  The  planning 
department  will  have  a  map 
which  shows  the  zoning  dis- 
trict boundaries.  Look  the 
map  over  and  gel  an  idea 
where  you  can  locate.  You 
might  want  to  mark  a  few 
zoning  districts  on  a  city  map 
to  take  with  you  when  you 
look  for  a  house. 

You  will  probably  find  the 
ordinance  treats  towers  in  the 
following  ways,  depending  on 
the  particular  zone  in  which 
they  are  to  be  located:  t. 
permits  them  outright;  2. 
permits  them  with  condi- 
tions; 3.  permits  them  only 


with  a  special   permit;  or  4. 
prohibits  towers. 

The  first  situation  is  ob- 
viously the  best*  Simply  go  to 
the  building  department,  get 
your  building  permit  (the 
Uniform  Building  Code 
requires  a  permit  for  towers 
or  poles),  and  put  up  your 
tower*  Don't  forget  the  build- 
ing permit;  it's  your  insurance 
policy.  If  your  neighbors 
complain  or  the  laws  are 
changed,  your  tower  is  safe 
only  if  you  have  the  permit 

Not  many  people  will  have 
the  ideal  situation.  Most  juris- 
dictions permit  towers  only 
when  certain  conditions  are 
met.  For  example,  I  recently 
moved  from  a  city  where 
towers  were  allowed  only 
when  located  at  least  20  feet 
from  my  property  lines. 
Where  I  live  now,  towers  are 
permitted  only  after  the 
building  department  has 
reviewed  the  lower  plans  to 
be  sure  the  structure  is  safe. 
Some  zones  have  height 
limitations     on     structures, 


including  towers.  The  list  of 
possible  conditions  is  long, 
but  the  important  point  is  to 
be  sure  your  particular  instal- 
lation can  meet  the  require- 
ments. If  so,  go  get  your 
permit  and  consider  yourself 
almost  as  lucky  as  those 
whose  towers  are  permitted 
outright. 

The  other  zones,  those 
where  special  permits  are 
required  or  where  towers  are 
prohibited,  should  be 
avoided.  However,  I  suppose 
an  unfavorable  zoning  restric- 
tion is  like  TVI;  sometimes 
it's  there,  so  you  have  to  deal 
with  it. 

Overcoming  an  unfavor- 
able zoning  obstacle  is  gen- 
erally done  in  one  of  three 
ways:  with  a  variance,  a  con- 
ditional use  permit,  or  a 
rezone.  Each  remedy  is  useful 
for  certain  types  of  problems. 
Usually,  variance  provisions 
are  only  established  to  pro- 
vide flexibility  from  dimen- 
sional regulations  in  special 
situations.  In  other  words, 
setback  or  height  restrictions 
can  sometimes  be  eased 
through  the  variance  process. 
Don't  ask  for  a  variance  to 
build  a  tower  in  a  zone  where 
it  isn't  permitted,  because  a 
variance  is  the  wrong  tool  for 
that  situation  (it's  like  trying 
to  measure  current  with  a 
voltmeter).  If  you  think  you 
might  be  a  candidate  for  a 
variance,  ask  the  planning 
department  if  there  are 
special  conditions  which  have 
to  be  demonstrated  before 
the  variance  can  be  issued. 
Realistically  evaluate  the 
standards  and  if  you  stilt  feel 
you  qualify,  apply  for  the 
variance* 

Conditional  use  permit 
provisions  are  sometimes  in 
zoning  ordinances  for  an 
interesting  reason.  When  the 
city  council  first  considered 
adopting  the  zoning  ordi- 
nance, there  was  a  group  of 
citizens  vehemently  opposed 
to  allowing  a  certain  use 
(such  as  towers)  as  a  matter 
of  right  in  a  particular  zone. 
Another  group  was  equally 
outspoken  in  its  desire  to 
have  the  towers  allowed.  The 
council,  in  its  wisdom  (it  was 
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probably  an  election  year), 
didn't  want  to  make  cither 
group  angry,  so  they  voted  to 
allow  towers  in  thai  district 
only  after  a  public  hearing  for 
each  proposed  tower. 

Try  to  assess  your  chances 
for  a  conditional  use  permit 
before  you  apply.  Ask  the 
planners  if  others  have 
obtained  permits  in  similar 
situations.  Also,  look  around 
in  the  neighborhood  for 
antennas.  It  may  help  you 
obtain  a  permit  if  there  are 
other  antennas  in  the  same 
area.  Last,  talk  to  the  neigh- 
bors, explain  what  you  want 
to  do,  and  see  how  they 
react.  If  you  are  lucky,  the 
neighbors  may  sign  letters 
indicating  support  for  your 
project.  If  your  chances  for  a 
permit  look  good,  apply. 

Remember,  your  odds  for 
success  are  helped  by  favor- 
able testimony  at  the  hearing 
and  by  your  ability  to  design 
your  particular  tower  instal- 
lation so  that  it  is  compatible 
with  the  neighborhood.  You 
should  be  prepared  for  the 
hearing  with  pictures  of  your 
tower  and  antenna  at  similar 
installations.  If  necessary, 
offer  to  keep  the  tower 
cranked  down  behind  the 
garage  or  to  limit  the  size  of 
the  antenna  array,  IF  you  can 
anticipate  the  arguments  of 
those  opposed  to  your  tower, 
you  can  defuse  much  negative 
testimony  before  it  occurs. 
For  example,  most  neighbors 
are  concerned  about  possible 
TVL  Be  sure  to  tell  the  hear- 
ing board  early  that  the  FCC 
regulates  and  monitors  your 
activities  to  prevent  interfer- 


ence with  other  services. 

Rczones  are  generally  a 
last  resort,  to  be  applied  for 
only  if  towers  are  prohibited 
outright  or  after  you  have 
tried  and  failed  to  obtain  a 
variance  or  conditional  use 
permit.  Simply,  the  object 
of  a  rezone  is  to  have  your 
property  placed  in  a  different 
zone,  one  which  permits 
towers.  However,  a  zone 
which  permits  towers  may 
also  permit  undesirable  uses 
that  would  prevent  the  re- 
zone.  Generally,  unless  you 
are  immediately  adjacent  to 
an*  existing  zone  which  you 
would  tike  to  extend  to  your 
property f  chances  for  a  re- 
zone  are  small.  Ask  the  local 
planners  or  your  attorney  for 
advice  before  you  apply  for  a 
rezone. 

There  is  one  other  tool 
which  is  often  overlooked.  If 
your  attempt  for  a  rezone 
fails,  it  is  sometimes  possible 
to  amend  the  ordinance  pro- 
visions for  the  zone  in  which 
you  are  located.  Possibly,  a 
prohibition  in  the  ordinance 
could  be  changed  to  a  re* 
quirement  that  all  towers  be 
less  than  50  feet  high.  Talk  to 
the  local  planners  about  the 
procedures  to  follow  in  initia- 
tion of  a  proposed  zoning 
ordinance  amendment.  Often, 
it  is  easier  to  change  the 
ordinance  then  it  is  to  obtain 
a  rezone. 

There  are  a  few  final 
points  to  remember.  First, 
zoning  regulations  are  not  the 
only  restrictions  on  land  use; 
often  subdivisions  have 
restrictive  covenants  placed 
on  the  lots.  These  restrictions 


The  author's  recently  erected  tower  and  antenna.  An  inquiring 
neighbor  was  toid  by  the  local  building  department,  '"He  has  a 
building  permit;  it's  perfectly  legal.  " 


can  be  found  on  file  with  the 
county  auditor  and  you 
should  read  them  carefully, 
because  restrictive  covenants 
can  be  very  powerful  and 
hard  to  change.  Second,  if 
you  have  found  a  house  you 
want  to  buy  and  don't  have 
time  to  check  the  restrictions, 
you  can  make  an  offer  sub- 


ject to  the  ability  to  obtain  a 
building  permit  for  your 
tower  and  to  locate  a  tower 
within  the  subdivision.  Last, 
good  luck,  and  remember 
that  most  zoning  ordinances 
are  easier  to  read  than  you 
think,  especially  when  com- 
pared to  the  FCC's  regula- 
tions, » 


Remote  Rain  Gauge 


gauging  remote  rain 


Richard  A  Little  K9EEH 
407  1 5th  Ave. 
Sterling  IL  6 1 081 


For   those   of   you    who 
have   a  rain  gauge,  and 

would    like    to    know    how 


much  rain  fell  without  going 
out  and  checking,  build  this 
simple  indicator  for  use  inside 
the  house. 

Drill  very  small  holes  at 
whatever  markings  you  want 
on  your  gauge.  Use  stiff 
copper  wire  and  epoxy.  Use 
about  a  100  Ohm  resistor  for 
current  limiting  to  the  LEDs. 

Make  up  any  type  of  indi- 
cator panel  for  use  inside  the 
house  with  the  LEDs.  Label 
next  to  each   LED  the  same 


reading  as  on  the  rain  gauge 
so  when  that  light  comes  on 
that  will  be  how  much  rain 
you  have  in  the  rain  gauge.  ■ 
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CABLE   TO   HOUSE 


Fig.  h  When  the  water  gets  up  to  the  first  marking,  water  will 
short  across  wire  and  turn  on  LED  #7  Inside  the  house  r 
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Wm.  E.  Hood  W2FEZ 
116  W.Park  St. 
Albion  NY   14411 


Super  Loop 
Antenna 


-  -  great  for  apartment  dwellers 


To  the  urban  amateur  or 
apartment  dweller,  oper- 
ation on  the  80  and  40  meter 
bands  often  is  out  of  the 
question.  The  main  problem 
is  where  to  put  the  antenna. 
Various  schemes,  some  of 
them  ingenious,  have  been 
tried  with  varying  degrees  of 
success.  Each  has  had  its 
drawbacks.  In  preparing  a 
book  on  amateur  antennas,  I 
felt  that  there  was  a  need  for 
a  simple  indoor  antenna  that 
the     average     Novice     could 


build  economically,  that 
would  produce  the  results 
needed  to  encourage  the 
neophyte  further  into  the 
hobby.  The  worst  problem 
exists  cm  80  meters,  and  it 
was  there  that  this  experi- 
ment centered. 

After  trying  numerous 
con  figurations 9  it  was  decided 
that  a  closed  loop  offered  the 
best  hope.  Loop  antennas  are 
often  treated  as  a  specialized 
class.  Little  has  been  written 
on    them,   in   comparison   to 
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Fig.   1.   130'  wound  in  3  turns  2"  apart  L  —  1  uHf  24  turns, 
3/4  " diameter,  hi  JS"  fang.  C  -  365  uF. 


the  volumes  written  on  other 
configurations,  so  little  is 
known  of  them  by  the 
average  amateur.  Except  that 
they  can  be  a  bit  tricky  to 
tune,  there  is  no  rational 
reason  —  it's  just  a  class  of 
antennas  that  has  never  been 
fully  explored. 

One  thing  that  is  known, 
however,  is  that  a  loop  can  be 
a  very  efficient  radiator  /fit  is 
properly  matched  to  the 
transmitter.  There  is  where 
the  big  hole  is;  few  loops  are 
matched  to  their  associated 
equipment,  and  the  conse- 
quent poor  results  quickly 
discourage  the  user. 

In  spite  of  its  apparently 
large  size,  the  loop  described 
here  is  in  the  class  known  as 
small  loops,  A  small  loop  is 
one  in  which  the  total  length 
of  the  wire  used  is  small 
compared  to  a  wavelength. 
Current  in  a  small  loop  is  all 
in  one  direction,  and  is  fairly 
uniform   in    magnitude.   This 


loop  uses  a  full  130  feet  of 
wire  —  just  V2  wavelength.  It 
is  consequently  about  as  big 
as  you  can  gel  and  stitl  have  a 
small  loop. 

Small  loops  behave  as  large 
inductors.  They  can  be  tuned 
to  any  frequency  at  which 
they're  still  small  loops  with 
the  appropriate  capacitor 
Their  radiation  is  polarized 
perpendicular  to  the  plane  of 
the  loop,  and  nearly  omni- 
directional in  the  plane  of  the 
loop,  with  virtually  no  radia- 
tion in  the  directions  perpen- 
dicular to  the  plane  of  the 
loop.  This  may  seem  a  contra- 
diction to  the  next  statement 
because  of  the  polarization.  A 
small  loop  is  considered  in 
engineering  circles  to  be  a 
magnetic  dipole.  That  is,  it 
does  with  the  magnetic  com- 
ponent of  the  wave  what  a 
dipole  does  to  the  electric 
component.  Being  primarily 
magnetic  in  its  behavior,  it  is 
relatively  insensitive,  when 
receiving,  to  lightning  and 
man-made  static. 

The  Super  Loop,  then,  is 
the  largest  possible  small 
loop,  positioned  horizontally, 
and  matched  to  the  trans- 
mitter with  a  simple  L  net- 
work. It  is  made  with 
common  doorbell  wire,  since 
it  is  used  Indoors.  Doorbell 
wire  comes  in  standard 
lengths  of  65  feet,  so  two 
rolls  make  a  nice  half-wave 
antenna.  It  was  wound 
around  the  wall  of  the  room 
near  the  ceiling,  the  turns 
spaced  about  two  inches 
apart.  Where  the  ends  came 
together,  the  L  network  was 
mounted,  and  50  Ohm  coax 
fed  down  to  the  equipment. 
The  L  network  consisted 
of  a  365  uF  "broadcast" 
variety  variable  capacitor,  one 
of  the  few  parts  still  easily 
obtained,  and  a  7  microhenry 
inductor.  The  inductor  was 
made  by  winding  24  turns  of 
#1 8  wire  on  a  scrap  of  V2  inch 
PVC  pipe,  also  easy  to  obtain 
(Vi  inch  pipe  has  an  outside 
diameter  of  %  inch).  When 
close  wound  with  #18  wire, 
the  length  of  the  winding  is 
1-1/8  inches.  If  other  wire 
size  is  used,  it  should  be  space 
wound    to   fill    the   specified 
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length* 

The  initial  tune-up  of 
Super  Loop  can  be  a  stinker, 
and  a  reflected  power  meter 
is  recommended.  Set  the 
antenna  tuning  capacitor  to 
about  2/3  of  its  full  capacity. 
With  your  transmitter  set  for 
reduced  drive,  tune  it  up  as 
you  would  a  conventional 
installation.  Then  set  the 
reduced  power  meter  for  swr 
and  tune  the  antenna 
capacity  for  a  dip  in  swr. 
Finally,  repeak  the  plate 
tuning  capacitor  of  the  trans- 
mitter. Because  of  the  rela- 
tively small  impedance  trans- 
formation, the  output  tuning 
capacitor  (sometimes  called 
the  load  capacitor)  of  the 
transmitter  can  interact  con- 
siderably with  the  antenna 
tuning  capacitor.  It  is  here 
that  things  can  get  sticky. 
The  trick  is  to  find  that  point 
where  the  two  seem  to 
produce  minimum  swr-  Once 
that  point  is  found,  the  loop 
can  be  relatively  easy  to  use. 

The  first  experiments  with 
the     loop     brought     almost 


fantastic  results  until  it  was 
discovered  that  the  loop  was 

proximity-coupling  into  my 
outside  wire.  When  the  out- 
side wire  was  taken  down, 
results  seemed  more  rational. 
Good  signal  reports  were 
obtained  with  satisfactory 
QSOs  as  far  as  1000  miles  or 
more.  The  worst  results  came 
from  just  over  the  horizon, 
which  is  to  be  expected,  since 
the  loop  is  a  low  radiation 
angle  device  because  of  its 
horizontal  position. 

Swr  averaged  around  1.4 
throughout  the  band,  thanks 
to  the  L  network.  I  have  good 
reason  to  suspect  that  the 
dimensions  of  the  loop  have 
some  tolerance,  since  it  has 
the  variable  capacitor  across 
it.  There  being  no  "ends**  in 
the  wire,  the  so-called  end 
effect  does  not  apply,  and  the 
loop  dimensions  are  governed 
by  the  wavelength  in  space. 
As  long  as  there  is  a  fairly 
small  side-to-end  ratio,  the 
form  factor  isn't  too  impor- 
tant. Simply  adjust  it  so  that 
the    half  wavelength   of  wire 
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Ffg.  2  The  loop  is  wound  three  times  around  the  room  near 
the  ceiling,  it's  nice  if  it  just  fills  the  room}  but  it  doesn't  have 
to.  Also  there 's  no  reason  why  it  cannot  be  mounted  on  the 
roof. 


makes  three  full  turns. 

I  have  good  reason  to 
suspect  that  the  behavior  of 
the  loop  wilt  vary  somewhat 
from  one  location  to  another, 
since  there  is  no  way  of  pre- 
dicting what  length  of  con- 
ductor will  be  within  its  field 
to  affect  it.  Nonetheless, 
based  on  the  reports  I've  had, 
t  think  I  might  be  on  to 
something.    The    only    truly 


valid  lest  is  its  use  in  many 
different  locations,  and  while 
I  have  several  amateurs  work- 
ing on  loops,  it  will  be  quite  a 
while  before  the  results  can 
be  fully  evaluated*  Based  on 
the  results  to  date,  I  feel  it 
safe  to  at  least  offer  the 
amateur  world  what  I  Ve  done 
so  far  and  hope  that  those 
who  use  this  antenna  will 
feed  back  their  results*  ■ 


VERTICALS  -  DIPOLES  -  TRAPS  -  BALUNSJ 


TRAP  VERTICAL  ANTENNAS 
No  antenna  tuner  needeO  -  Full  l»$i!  power  limit  — 
Fully    ii»m&l*d    and    ready    for   operation    —   No 
radilU  required  —  i  ;  I   VSWR  to  50  OHM  co^ 


MODEL 

BANDS 

HT 

PRICE 

TV-2I5 

20  15 

13' 

$34.95 

TV -4215 

«0  20  IS 

22" 

444,95 

TV-84215 

©0  40  2d  15 

JO- 

469.95 

HIGH  PERFORMANCE 
COMPACT  VERTICAL  ANTENNAS 
uses  'top  lojdtrn}*  for  reduced  mm  and  maximum 
efficiency        Use  2  or  more  to  form  a  phased  array 
-  Nq  antenna  tunar  needed  —  Folds  to  5*  package 


MODEL. 

BANDS 

HT 

PRICE 

cv-ieo 

J&Q 

23' 

£44.95 

CV-80 

10 

20' 

$39,9^ 

CV-40 

#0,15 

IV 

$34,9$ 

CTV-S040 

SO/40/15 

20' 

$59.95 

AD-1   —  10  Meter  Conversion  Kit  —  add 
coverage  to  any  Antenna  5up.  vertical  -  *  , 

AH  verticals  include  gt&uftdpQSt 
ptui  a//  mounting  hardware 


10  meter 
,  •  *9.95 


APARTMENT  ■  PORTABLE  -  TRAILER 
AV  1  ALLTEMNA 

Us*  this  portable  antenna  anywhere'  -  Mounh  on 
window  ?Hi  or  patio  railing  —  Solves  landlord  pro-* 
t>iems  -  BO- JO  meiart  -  Change  Hands  ay  switch- 
ing preset  inductance  Ad,us4aole  to  IjJ  VSWH 
at  any  frequency  —  13"  maximum  extended  hetofit 
—  mjfit  weight  —  Under  10  los.  —  Use  on  travel 
campers  and  vans  —  Mounts  easily  on  ground  post 
(included)  tm  on  side  oi  camper  of  wan  —  No 
antenna  tuner  needed  —  Full  legal  power  limit  — 
Fully  assembled  &  ready  for  operation  —  No  radlals 
required  -  Folds  to  5*  package  for  easy  storage  — 
Export  version  folds  to  3* 

MODEL  BANDS  HT  PRICE 

AV-1  80-10  13'  (moKj     $49.95 

FULL  SIZE  VERTICAL  ANTENNA 

Full  quarter  wave  wiiich  can  Pe  configured  Tor  10* 

15  or  10  —  No  colli  or  traps  —  No  tunai  needed  — 

VSWR   less  than    1.2:1    over  eacfl   entire  oand  — 

f  old*  to  5'  package 

MODEL  BANDS 

FV20151O     20,15.10 


Length  Price 

134V  431,95 

66*  42fl,95 

33*  *26-95 

Z2*  425.95 

16*  424.95 


HT 
16* 


PRICE 
*?9,95 


TO  ORDER  -  Write  d*  Phone  — 

Include  Srnp&mg  —  Dipein  12  50  - 

Vtrlic-ll]  S3. 00  —  Florida  residents 

pie ne  jdd  4%  M»*>  tea 


-  Phone  Orders  Welcome  — 

9:30  to  S:00  —  Monday  thru  Saturday 

813/585  9688 

Include  intmrtunk  Nq.  and  expiration  date  on 
credit  card  orders  —  24  hour  .shipment,  30  day 
guarantee  — For  more  info^  SASE  or  lit  class  stamp 


Z1  BALUN  , .  ,  ,  49,95  postpaid 

ratio*  takes  place  of  center  insulator, 
helps  eliminate  TV  I  coax  fitting,  full  legal 
power" 


Coaxial  cable  &  connector 
RG5BAU     

Aluminum  radial  wire  — 

No.  8  heavy  duty   .   .  . 
Nylon  guy  rope 


r       I        -i 


SO*  5.95 

100*  9.95 

100'  3,09 

100*  3.4  9 


FULL  SIZE  DIPOLES 

Model  Binds 

P-40  60/75 

O40  40*15 

D-20  20 

D-15  IS 

D-10  JO 

FULL  SIZE  PARALLEL  DIPOLES  - 

ONE  FEED  LINE 

PDB040             e0/75T4O,15  130"  436.95 

PD4020             40.20,1=.  bfi'  430.95 

PDflOlO             60/75.40,20,15,10  130"  44i_95 

PD4010            40,20,15*10  66"  435*95 

LIMITED  SPACE  DIPOLES 

SP-J6Q               160  130"  536.95 

SP-ftO                 80/75  63'  $3 1,95 

SP  40                 40,15  33'  $26,95 

MSP  1  SHORT  POLE  COMPACT  SYSTEM 

MSP-1  80/75,40,15  70'         S41,95 

ANTENNA  SHORTENER  KITS  - 

Same  Coil*  *s  me  SP  &  MSP  set  let  —  use  with  your 

own  antenna 

5-160  160  130"         4*2-95 

5-80  B0/75  63'         411,95 

5-*0  40,15  33"         410.95 

TRAP  Ol  POLES  —  Ad  Listed  —  ready  to  go  —  Rated 
le^al  hm.ii 

TD-6040  60/75,40  76'         441.95 

TD-402Q  40,20  40*         436.95 

TRAPS  ALONE 

T-8040  80/75r40  76'         412.95 

T4Q20  40,20  40'         $    9,95 

(AH  above  art  complete  wttrt  baton.  No.  1 4  anten- 
na wire,  ceramic,  insulators.  TOO'  nylon  support 
rope,  rated  for  futl  tegal  limit.  Can  he  used  as 
inverted  V.  MARS,  SWL.l 


ANTENNA  SUPERMARKET    P.O.  Box  1682     Largo,  Fl.  33540     813/585-9688 
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Karl  7\  Thurber,  Jr.  W8FX 
372  Qrabapple  Drive 
Wright-Patterson  AFB  OH  45433 


Rock  Bottom 
2m  Antenna 


-  -  uses  converted 
CB  components 


Surprisingly  good  results 
can  be  had  in  low  power 
2  meter  mobile  work  by  using 
a  5/8  wave  whip  as  the  radia- 
tor rather  than  the  standard 
1/a  wave  whip,  as  is  general  I  v 
well-known*  In  practice,  I've 
found  that  actual  on-the-air 
results  are  much  more  favor- 
able to  the  5/8  wave  whip 
than  the  roughly  3,4  dB 
theoretical  gain  improvement 
would  suggest,  to  say  the 
least! 

Home  brewing  a  5/8  wave 
mobile  antenna  is  a  simple 
proposition,  but  presents  a 
few  mechanical  problems  as 
well  as  occasional  difficulty 
in  gelling  a  good  match  to  52 


Ohm  coax,  so  most  fellows 
tend  to  purchase  the  antenna 
as  a  complete  package  from 
one  of  the  major  mobile 
antenna  manufacturers* 
Costing  $25-40  or  more, 
these  units  do  an  outstanding 
job  of  upgrading  that  mobile 
signal,  but  a  very  profes- 
sional-looking, good-perform* 
ing  2  meter  antenna  can 
easily  be  fabricated  for  a  few 
dollars,  particularly  if  use  is 
made  of  some  low  cost 
CB«iype  antenna  fittings  and 
components* 

The  antenna  described  in 
this  article  consists  of  a  stan- 
dard  CB-type,  "no-holes11 
trunk  lip  mount,  a  modified 
CB  loading  coil,  and  a  47" 
stainless  steel  whip.  In  my 
case,  the  entire  installation 
was  completed  for  $1 1,  using 
a  budget-priced  CB  antenna 
($10  at  Oison   Radio)  and  a 


Fig,  J.  Point  A-B:  impedance- matching  shunt  coil  (at  dc 
ground);  point  B-C:  loading  coiL  Although  "hot'1  for  rft  note 
that  the  coil  is  at  dc  ground,  since  the  shunt,  connected  to  B} 
is  at  ground  dc  potential.  Note:  "Hot*'  center  pin  of  coil 
assembly  is  factory  connected  to  point  B  internally. 
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471'  whip  obtained  for  $1  at  a 
local  hamfest. 

To  modify  and  install  the 
antenna,  first  carefully  follow 
the  CB  antenna  manufac- 
turer's instructions  for  in- 
stallation of  the  trunk  lip 
mount.  The  optimum  anten- 
na location  (other  than  roof- 
mounting)  is  usually  on  the 
forward  trunk  lid,  at  the 
center  of  the  vehicle*  The 
RG-58/U  coax  can  be 
brought  forward  through  the 
rear  deck  to  the  operating 
position.  Be  sure  to  inspect 
the  coax  carefully  —  some  CB 
antenna  manufacturers 
furnish  a  very  inferior 
product.  If  the  braid  appears 
thin  and  the  inner  conductor 
can  be  seen  through  it, 
discard  the  coax  and  replace 
it  with  a  16-18  foot  length  of 
high  quality  RG-58/U.  Also, 
ensure  that  the  set  screws  in 
the  mount  make  a  good  dc 
contact  with  the  trunk  lip, 
and  that  the  coax  isn't 
pinched  as  it  emerges  from 
the  mount.  Check  the  mount 
and  coax  for  continuity  and 


shorting- 

Next,  discard  the  short  CB 
whip  furnished  with  the 
antenna  package.  (In  the  case 
of  the  Pace  CB  antenna  I 
used,  the  very  short  34"  whip 
included  was  cut  down  to 
19"  to  make  a  %A  wave  handie- 
talkie  antenna  for  improved 
performance  over  the  usual 
"rubber  ducky/'  or  it  can  be 
base  loaded  to  form  a  V2  wave 

HT  whip  as  described  by 
K3VNR  in  July's  73  Maga- 
zine. ) 

In  any  case,  replace  the 
short  CB4ype  whip  with  a 
47"  stainless  steel  whip  of  the 
type  usually  available  for  a 
dollar  or  so  at  hamfests,  flea 
markets,  and  various  surplus 
outlets.  Be  sure  to  obtain  a 
whip  that  will  slip  into  the 
stud  provided  with  the  CB 
antenna;  a  collapsible  rigid 
whip  is  not  recommended. 

The  next  step  is  to  dis- 
assemble the  loading  coil. 
When  the  plastic  cover  is  slid 
off,  you  will  find  two  coil 
windings,  a  small  shunt- 
wound  impedance-matching 
portion  at  the  base,  and  a 
dozen  or  so  turns  of  #14*16 
wire  which  constitutes  the 
loading  coil  proper,  as  shown 
in  Fig,  1 .  Both  windings  must 
be  removed*  Once  this  is 
done,  wind  five  (5)  turns  of 
#14  or  #16  PE  wire  around 
the  coil  form  between  points 
"B"  and  "CM  as  shown  in  Fig, 
2.  An  impedance-matching 
shunt  coil  isn't  required  for 
the  2  meter  antenna, 

The  antenna  is  tuned  using 
a  good  VHF-type  swr  bridge 
at  the  transceiver,  adjusting 
the  coil  spacing  slightly 
and/or  the  antenna  length 
using  the  set  screw  adjust- 
ment in  the  stud  at  the  top  of 
the  loading  coiL  In  my  case,  5 
minutes  worth  of  simple 
1 'tweaking"  adjustments 
produced  a  very  nearly 
"flat"  1:1  vswr  over  146-148 
MHz,  Once  adjustment  is 
completed,  the  plastic  coil 
cover  can  be  slid  into  place, 
swr  rechecked,  and  the  coil 
cover  cemented  and  sealed 
for  weather  protection. 

At  WSFX/m,  the  inex- 
pensive Pace  CB  antenna  kit 
used    did    not  use   a  spring; 
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actually,  a  spring  is  unneces* 
sary  and  may  in  fact  cause 
some  radiation  efficiency  loss 
at  2  meters  if  used.  However, 
the  installation  could  be 
varied  to  include  the  spring 
and,  if  the  CB  whip  used  were 
a  relatively  long  one  (some 
are  39-41"),  the  added  spring 
length  could  obviate  the  need 
for  acquiring  a  new  whip.  If  a 
spring  and  slightly  shorter 
whip  are  used,  then  some 
experimentation  with  the 
number  of  loading  coil  turns 
would  be  required  (try  7 
turns  for  starters). 

This  article  points  out  a 
specific  mobile  antenna 
design,  but  it  also  serves  to 
highlight  the  "gold  mine"  of 
antenna  fittings  and  parts 
which  have  been  mass* 
produced  for  the  CBer  but 
which  can,  with  some  in- 
genuity, be  readily  "appro- 
priated" for  ham  use.  Similar 
construction  possibilities 
exist  with  respect  to  10,  6, 
1!4,  and  %  meter  antennas. 
For  example,  a  turn  or  two 
off  the  original  CB  coll  will 
resonate   the  antenna  nicely 


within  the  10  meter  band;  a 
few  turns  on  a  cannibalized 
loading  coil  will  turn  the 
same  47M  whip  into  a  dandy 

%  wave  6  meter  mobile  anten- 
na, merely  requiring  inter- 
change of  the  loading  coil 
itself-  And,  a  mag-mount, 
mirror  mount,  or  gutter  clip- 
on  might  be  just  :ght  for 
your  van  or  VW  in  tailation 
instead  of  the  trunk  lid 
mount.  But  consider  that  the 
overall  effectiveness  of  the 
antenna  depends  to  a  great 
extent  on  getting  a  '  good 
ground  to  the  auto  body  and 
getting  a  good,  fairly  sym- 
metrical ground  plane  under 
the  antenna.  For  these 
reasons  I'm  leery  of  using 
these  other  types  of  mounts. 
A  real  boost  for  this  kind 
of  project  comes  from  the 
fact  that  mobile  CB  antenna 
kits  are  now  available  in  dis- 
count stores  for  as  little  as 
$10-15,  making  canmbaliza- 
tion  painless,  and  both  Olson 
and  Radio  Shack  (among 
other  distributors)  are  now 
selling  individual  replacement 
CB     antenna     parts     (coils, 


Fig,  Z  Note:  Shunt  winding  between  points  A  and  B  is 
removed,  as  is  original  loading  coif  between  points  B  and  C  A 
new  coif  of  5  turns  of  #14- J  6  PE  wire  is  substituted  from  B  to 
C  Co/7  and  antenna  rod  are  now  "hot**  and  no  longer  at  dc 
ground. 


mounts,  whips,  studs,  springs, 
etc.).  Another  source  of  CB 
antenna  components  is  the 
local  CB  dealer  who  may  have 
lying  around  "junked"  anten- 
na coils,  springs,  mounts,  etc., 
available  at  a  bargain  price, 
and  which  may  be  "rehabili- 
tated" for  your  purposes.  Of 
course,  if  you  already  have  a 
CB  mount  installed,  and  who 
doesn't  these  days,  all  that  is 
required  for  this  2  meter 
antenna  is  an  extra  coil  and 
47"  whip. 

As  with  any  antenna 
project,  the  "proof  rs  in  the 
working,"  and  work  it  does.  I 
use  this  antenna  with  a 
Wilson  HT  at  2.5  Watts 
output,  consistently  working 
several  Dayton  area  and  out- 
of-town  repeaters  out  to 
distances  of  40-50  miles. 
Side-by-side  comparisons 
using  a  %  wave  whip  on  the 
same  vehicle  invariably  favor 


the  5/8  wave  antenna,  both 
on  receive  and  transmit 
Gratifying  results  have  also 
been  obtained  in  simplex 
work. 

In  addition,  the  installa- 
tion has,  as  a  bonus,  the 
feature  that  fittings  are  com- 
patible with  regular  CB 
antennas;  at  W8FX,  the 
same  mount  doubles  as  a  base 
for  the  ol1  CB  antenna,  with  a 
2  position  coax  switch  on  the 
dash  switching  the  antenna 
lead  from  the  2  meter  rig  to 
the  CB  set.  Future  plans  call 
for  making  similar  inter- 
changeable antennas  for  6 
and  VA  meters,  using  the 
same  mount  and  coax  lead-in, 

Who  says  CB  hasn't 
produced  some  good  side 
benefits  for  hams?  ■ 


KenSchnell  W5QBR 
260?  Easy  SL 
Pasadena   TX  77502 


This  will  be  a  short  article 
to  discuss  the  gain  of 
antennas.  I  always  get  con- 
fused when  someone  quotes 
me  a  gain  of  a  particular 
antenna.  The  confusion  arises 
because  I  don't  know  what 
baseline  or  reference  point  he 
is  using.  Normally,  in 
measuring  HF  antenna  gain, 
the  figures  are  referenced  to 
those  obtained  by  using  a 
horizontal  dipole  (halfwavc). 
In  the  FM  communications 
field,  the  reference  for  gain  is 
still  a  ha  If  wave  dipole,  but 
mounted  in  the  vertical  plane. 
As  far  as  the   FCC  rules  are 


Antenna  Type 
Isotropic 
1  /4  wave 
1 11  wave 
5/8  wave 
Collinear 


Gain 

.0 

a 

2/1 
33 
6.0 


Antenna  Gain 

Facts 


-  don't  be  misled 


concerned,  antenna  gain  is 
based  on  a  halfwave  dipole  as 
a  reference*  This  can  be 
important  because  many 
antenna  manufacturers  use  an 
isotropic  source  as  a  reference 
for  listing  the  g^in  of  their 
antennas.  A  common  antenna 
(and  the  simplest)  is  the  1/4 
wavelength  whip  perpendicu- 
lar to  ground  plane.  By 
comparison    io    an    isotropic 


source,  this  antenna  shows  a 
gain  of  ~3  dB.  Additionally, 
the  1/2  wavelength  antenna 
shows  a  gain  of  2,1  dB  over 
isotropic  or  1.8  dB  gain  over 
a  1/4  wavelength  antenna. 
The  common  5/8  wavelength 
antenna,  that  we  see  so  often 
on  the  mobiles,  has  a  gain  of 
1.2  dB  over  the  1/2  wave- 
length or  33  dB  over 
isotropic.    Higher    omnidirec- 


tional gain  is  usually  accom- 
plished by  using  slacked  half- 
wave  dipoles.  As  an  example, 
four  stacked  halfwave  dipoles 
on  146  MHz  can  provide 
approximately  6  dB  gain. 
Usually  the  maximum 
number  of  halfwave  elements 
stacked  vertically  will  be 
eight  (8),  which  should  pro- 
vide an  omnidirectional  gain 
of  about  9  dB." 
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The  8JK  Array 


Revisited 


--  inexpensive  and  effective 


Tim  Soxman  W3  ZVT/4 

P.O.  Box  375 

Shaw  AFB  SC  29152 


Being  an  antenna  nut  and 
cheap  also  makes  one 
look  for  inexpensive  and 
effective  antennas  capable  of 
getting  the  most  out  of  the 
rig.  A  good  example  of  such 


an  antenna  is  the  U8JK", 
Various  articles  in  the  past 
have  treated  this  type  of  an- 
tenna as  a  rotary  beam  on  the 
higher  bands  (20,  15,  and 
10),  but  very  little  material 
has  been  available  for  the 
lower  frequencies.  Since  the 
estimated  gain  of  such  an 
antenna  is  3-4  dB,  it  becomes 
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an  attractive  alternate  to  run- 
ning higher  power.  I  shall 
attempt  to  examine  various 
configurations  of  such  an  an- 
tenna and  provide  some 
insight  into  possible  uses.  The 
ARRL  Antenna  Handbook 
devotes  some  space  to  the 
8JK  (p.  207).  The  spacing 
outlined  in  the  handbook  is 
♦1  wavelength,  which  in  the 
case  of  the  handbook  antenna 
is  used  to  reduce  the  antenna 
feedpoint  resistance.  It 
should  also  be  noted  that  the 


radiating  elements  are  cut  as  a 
driven  element /reflector  com* 
bi nation*  This  may  be  fine 
when  such  an  array  can  be 
rotated,  but  the  idea  of  build- 
ing such  an  antenna  for  the 
lower  bands  soon  leads  to 
problems.  The  thing  that  isn't 
too  readily  realized  is  that  the 
directivity  of  such  an  anten- 
na, if  both  radiating  elements 
are  of  equal  length,  is  gov- 
erned primarily  by  the 
antenna  feed  phasing.  When 
this  premise  is  understood, 
one  can  then  see  that  a  3-4 
dB  80  or  40  meter  bi- 
directional beam  can  be 
readily  constructed.  See  Fig, 
1. 

The  thought  of  sinking 
four  poles  and  cluttering  up 
the  landscape  probably  won't 
enchant  loo  many  people,  so 
let's  look  at  a  less  painful 
way  of  achieving  the  same 
resulL  How  about  just  two 
poles  (trees,  etc.)?  Okay,  how 
about  a  bidirectional  inverted 
V  beam?  Would  you  believe 
just  two  30  foot  poles?  The 
normal  inverted  V  with  a  90° 
apex  angle  has  predominantly 
a  vertical  angle  of  radiation, 
so  let's  use  a  1 20°  apex  angle 
to  enhance  the  horizontal 
radiation  characteristic.  On 
80  meters,  this  means  the 
support  For  the  antenna  apex 
will  be  approximately  30  feet 
tall,  This  would  be  easily 
handled  by  TV  masting,  since 
the  antenna  elements  can  be 
used  as  guys.  See  Fig,  2. 

The  inverted  V  arrange- 
ment  also  provides  a  plus  in 
that  trimming  of  the  antenna 
to  resonance  is  facilitated  due 
to  the  accessibility  of  the 
element  ends. 

The  key  to  this  antenna  is 
the  transposition  box.  This 
little  jewel  provides  the  neces- 
sary phasing  line  transposi- 
tion to  change  the  directivity 


HG-5B  PHASING  LINE 


C/***  '■ 


TRANSPOSITION  BOX 


3* 


Fig.  l.A  =  468  ff MHz; B  =  234  If  MHz; C  =  (7021  f MHz) (V); D  = 
(468 {f MHz)  (V).  V  =  line  velocity  factor.  Values  tor  a  3.9 
MHz;  A  =  120';B  =  60';  *C  =118.8';*D  =  79.2'.  *  Based  on  a 
.66  velocity  factor. 


Fig.  2. 
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SWITCHING    VOLTAGE 


j?    ON  FAR  SiDE 
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%,  3.  RY*1  -  latching  relay;  C1f  C2  -  .001  uF  feed  through. 

Note:  //   and  J 2  must  be  mounted  on  insulated  bracket  or 
plastic  wall  in  minibox, 

of  the  beam.  Fig.  3  details  the      the  box. 

construction    and    wiring   of  The    dimensions   outlined 
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Fig.  4. 


are  for  75  meters,  but  may  be 

adjusted  for  other  bands.  The 
antenna  feedline  should  be  in 
multiples  of  an  electrical  half 
wave     (don't     forget     the 

velocity  factor).  The  3/4 
wave  phasing  line  length  must 
be  computed  using  the  same 
techniques. 

The    same   approach    may 
be    used   vertically    with  line 


transposition  providing  the 
directional  capability.  Of 
course,  if  you  really  want  to 
get  wild,  the  addition  of  a 
coaxial  relay  and  an  addi- 
tional antenna  along  with  its 
attendant  3/4  wave  phasing 
line  will  enable  you  to  punch 
up  3-4  dB  gain  in  the  north/ 
south  or  east/west  directions. 
See  Fig.  4.  ■ 
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□  Available  in  all  EIA  standard  tones  67.0 H2 -203.5  Hz 
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□  Powered  by  6-16vdc,  unregulated,  at  3- 9 ma, 

D  Decode  sensitivity  better  than  lOmvRMS,  bandwidth  ±2  Hz  max-,  limited 
D  Low  distortion  adjustable  sinewave  output 

□  Frequency  accuracy,  ±25  Hz,  frequency 
stability  ±JH2 

D  Encodes  continuously  and  simultaneously 

during  decode,  independent  of  mike 

hang-up 
n  Totally  immune  to  RF 

Wired  and  tested,  complete  wfth 
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K-l  field  replaceable,  plug-in.  frequency 
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G.  W.  Fyler  W9JT 
343  W.  Windsor 
Lombard  IL  60148 


Tower 


Installation 


Techniques 


--  using  rope  guys 


i 


Many  self-supported 
towers  and  beam 
antennas  are  blown  over  and 
lost  each  year  unnecessarily, 
causing  insurance  rates  to 
escalate  for  all  tower  owners. 
Those  who  lose  towers  are 
frequently  at  fault  because  of 
excessive  top  loading, 
excessive  mast  height,  or  lack 
of  indicated  guying.  In- 
expensive rope  guys  can  save 
costly  replacement  of  towers 
and  beams  in  almost  all  cases, 
and  it  is  very  satisfying  to  be 
worry -free  during  wind- 
storms. 

Many  years  ago  a  guy  wire 
untwisted  at  an  egg  insulator 
on  a  rooftop  tower,  and  a 
new  Tel  rex  beam  was  lost 
when  It  dove  into  an  oak  tree, 
A  60*  Easy-Way  tower,  ik- 
up,  lilt-over  type,  was  in- 
stalled next  at  ground  level 
with  a  ground  post  support. 
The  tower  seemed  rather 
flimsy  to  hold  a  beam  with- 
out guying,  so  at  the  sug- 
gestion of  another  amateur, 
WB4QPH,  who  aireadv  had  a 


similar  tower,  xAn  poly- 
propylene rope,  from  Sears 
mail  order,  was  installed  in 
six  directions  at  the  top  of 
the  tower* 

These  original  rope  guys 
are  Still  in  service  after  about 
eight  years,  but  two  more 
rope  guys  were  added  in  the 
NW,  W,  and  SW  wind 
directions  and  one  additional 
guy  added  in  the  NE,  E,  and 
SE.  The  additional  guys  were 
added  after  the  tower  was 
nearly  lost  when  a  guy  rope 
was  inadvertently  cui  at  the 
rotator  mounting  plate  during 
a  windstorm-  Also,  the  tower 
was  increased  to  70  feet  when 
an  Easy-Way  top  section  and 
a  10/15  Duobander  beam 
were  added,  a  tribander  beam 
was  changed  to  a  204BA 
monobander,  and  a  7  meter  8 
element  beam  was  added  on 
top  of  the  mast. 

The  top  section,  including 
the  10  foot  extension,  was 
bent  roughly  15*,  just  above 
the  second  section,  when  the 
rope    guy    was    cut    at    the 


rotator  plate,  The  top  section 
could  not  be  lowered,  and 
tlie re  was  no  room  to  tiit  the 
tower  over  because  of  trees. 
However,  it  was  possible  to 
lower  the  second  section 
inside  the  lowest  section,  so 
the  bent  tower  point  was 
only  about  20  feet  above 
ground.  All  of  the  guy  ropes 
were  brought  around  to  the 
proper  position,  and  the 
lower  was  carefully  brought 
back  to  plumb  after  several 
sitings  vertically  along  the 
tower.  The  top  section  could 
then  be  lowered  and  still  is  in 
use.  This  shows  that  with  guy 
ropes,  a  tower  can  be  straight- 
ened  sometimes,  without 
dismantling.  But  extra  guy 
ropes  should  be  immediately 
installed. 

A  few  years  later,  a  100* 
Heights  tilt-over  aluminum 
tower  was  obtained  from  an 
amateur  who  moved  away. 
While  this  tower  was  of  heavy 
duty  con  strut  l  ion,  with  the 
topmost  section  spaced  wider 
than  the  lowest  section  of  the 


Easy- Way  tower,  six  x  !4" 
polypropylene  rope  guys 
were  installed  for  added 
safety.  One  of  the  reasons 
was  the  questionable  reli- 
ability of  the  5'  high  tilting 
arrangement  with  its  small 
boat  winch  and  quadruple 
pulley-  The  boat  winch  was 
immediately  replaced  by  a 
two  speed  Gold  winch.  One 
of  the  guy  ropes  was  over  the 
top  of  a  70'  oak  tree,  and  this 
was  used  to  ease  the  tower 
down  initially  and  hold  it  if 
anything  happened  to  the 
tilting  arrangement.  Then, 
when  the  tower  was  tilted 
about  45° ,  it  was  eased  down 
with  a  rope  sling  between  two 
trees,  for  added  safety  in  the 
position  of  greatest  torque  on 
the  tilting  device. 

After  about  a  year  and  a 
half,  the  Vi*  rope  guys  on  the 
100  foot  tower  completely 
disintegrated,  probably  from 
the  sun's  rays.  However,  a  full 
refund  was  obtained  from 
Scars  when  the  ropes  were 
returned.  These  poly- 
propylene ropes  had  blue  and 
yellow  strands,  while  the 
original  ropes,  still  in  use, 
have  black  and  white  strands, 
It  was  then  urgent  to  obtain 
new  guy  rope  because  I  was 
in  the  midst  of  the  80  meter 
part  of  5BDXCC  on  two-way 
SSB.  A  heavy  80  meter  beam 
was  on  the  1001  tower,  con- 
sisting of  tunable  80  meter 
cliffdweller  driven  elements, 
spaced  32  \ 

Fortunately,  through  a 
nautical ly  inclined  amateur, 
WA9NUQ,  I  obtained  a 
catalog  from  West  Products, 
161  Prescott  St.,  East  Boston 
MA  02128.  This  firm  offered 
a  utility  grade  lA"  nylon  rope 
at  a  very  reasonable  price, 
and  1  ordered  2000  feet,  with 
an  explanation  of  the  in- 
tended use.  The  order  was 
quickly  filled  as  requested, 
but  with  14"  Dacron  rope,  at 
only  slightly  increased  cost, 
and  ihe  suggestion  that  this 
was  much  better  for  the 
application,  In  view  of  the 
increased  rating  and  less 
stretching  of  this  rope,  I 
installed  only  6  gjjy  ropes  on 
the  100*  tower,  along  with 
pulleys   for  various  antennas 
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on   the  70'  and  100*  towers. 
Since  then,  two  other  ama- 
teurs   have    benefitted    from 
the  extra  rope  I  ordered.  We 

are  all  very  satisfied  with 
Dacron  rope  for  tower  guying 
because  it  is  stronger,  has  less 
stretch,  the  knots  don't  slip 
as  with  polypropylene,  and, 
finally,  it  is  softer  and  much 
easier  on  the  hands.  It  can  be 
coiled  up  without  gloves, 
when  a  tower  is  dropped. 

There  are  several  advan- 
tages with  rope  guys,  other 
than    keeping    lowers    up   in 


windstorms,  which  may  not 
be  realized.  Perhaps  the  most 
important,  and  possibly  most 
controversial,  is  complete 
freedom  from  guy  wire  re- 
radiation  effects  and  any  loss 
of  front-to-back  signal  ratio, 
as  well  as  front -to-side  ratio. 
Regardless  of  the  use  ot 
insulators  in  guy  wires, 
various  resonances  occur,  and 
these  can  be  verified  with  a 
grid  dip  meter  along  each  guy 
wire.  It  is  difficult  to  prevent 
reradiation  effects  from  guy 
wires  over  all  amateur  bands. 


Rope  guys  also  eliminate 
even  closer  coupling  effects 
between  wire  guys  and  40  or 
80  meter  "siopper  dipoles," 
inverted  V  antennas,  quads 
and  delta  loops*  Another 
advantage  with  rope  guys  is 
the  protection  against 
lightning  discharges  following 
down  a  guy  wire  and  jumping 
to  a  house.  Recently,  in  a 
neighboring  town,  an 
amateur's  house  and  con- 
tents, including  a  large 
station,  were  badly  damaged 
by  a  fire  caused  by  a  guy  wire 


conducted  lightning  dis- 
charge. And,  of  course,  guy 
wires  are  hazardous  near 
power  lines,  and  especially 
with  crank-up  towers. 

Finally,  the  cost  of  rope 
guys  is  minimal  considering 
all  of  l heir  advantages  and  the 
added  safety  factor  in  pre- 
venting loss  of  towers  and 
antennas  from  wind  damage. 
But  liability  and  property 
damage  insurance  is  still 
needed  for  coverage  of 
unexpected,  catastrophic 
losses.  ■ 


James  7\  Martino  WB8MSV 
All 3  Booth  Ro\ 
Oxford  OH  45056 


An  Ultimate 


Invisible  Antenna 


--  works  well 


when  it's  not  raining 


The    arrival    of   the   first 
transmitter  at  the  home 

QTH  raised  two  problems. 
How    would    the    neighbors 

react?  How  does  one  get  an 
antenna  away  from  trees? 
The  trees  were  too  close 
together  for  a  dipole  on  80 
meters  and  loo  tall  for  an 
inverted  vee  anywhere  near 
the  transmitter.  As  a  joke, 
one  student  suggested  using 
the  downspout  and  gutter. 

From  1972  through  1976 
this  was  the  only  antenna  I 
used.  It  put  out  enough  signal 


to  work  both  coasts  on  40 
meters  and  work  several 
foreign  countries  on  other 
bands  with  a  very  limited 
home  operating  schedule. 

The  antenna  is  quite 
simple.  The  gutter  is  nailed  to 
the  caves  of  the  house  in  the 
normal  manner.  A  drainspout 
runs  down  the  side  of 
the  house  from  the  eave 
trough  to  a  tile  in  the  ground. 
The  drainspout  was  cut  off 
just  above  the  tile  and  a  hole 
drilled  in  it  for  a  self-tapping 
metal    screw,    A   single   feed 


wire  was  run  from  the  rig  in 
the  basement  to  the 
downspout  and  was  attached 
with  the  self- tapping  screw. 
As  a  Novice,  1  was  limited  to 
75  Watts.  Fortunately, 
feeding  the  wire  directly  from 
an  5B-1Q2  resulted  in  no  ill 
effects  to  the  finals.  The 
move  up  to  Advanced 
allowed  me  more  power,  so  I 
used  a  home  brew  ultimate 
transmatch  to  lower  the  swr. 
At  the  present  cost  of 
parts  for  a  transmatch,  the 
beginning  ham    might   use   a 


tuned  feeder.  Tuning  is  done 
by  taking  a  long  piece  of  wire 
(maybe  10  feet  more  than 
necessary)  and  cutting  short 
sections  off  the  wire  until  the 
antenna  loads  on  the  desired 
band  with  a  low  swr.  If  more 
than  one  band  is  desired, 
another  lead-in  wire  can  be 
used.  One  lead  wire  may  be 
necessary  for  each  band 
desired,  but  sometimes  one  is 
lucky,  and  one  lead-in  might 
serve  2  or  more  bands.  The 
lead-in  wire  used  here  is  solid 
copper  insulated  wire. 

All  band  operation  can  be 
achieved  by  using  tuned 
feeders  for  each  desired  band 
and  connecting  them  to  the 
output  of  a  rotary  switch. 
The  transmitter  is  connected 
to  the  switch  (which  should 
be  in  a  well  grounded  metal 
box)  by  a  piece  of  coaxial 
cable.  The  operator  selects 
the  band  simply  by  moving 
the  switch, 

1  took  the  time  and  effort 
to  tune  a  feeder  for  40  meters 
and  have  an  swr  of  1:1  at 
7.15  MHz  and  an  swr  of  3:1 
at  the  band  edge, 

I  have  a  continuous 
aluminum  gutter  and  have 
not  tried  this  on  a  gutter 
made  in  sections.  The 
sections  may  cause  some  TVI, 
but  there  has  been  no 
problem  here  except  on 
channels  2  and  5.  My  well- 
tuned  dipoles  cause  the  same 
amount  of  problem.  The 
transmitter  should  be  well 
grounded  when  using  this 
antenna.  Otherwise,  rf  builds 
up  on  the  case  and  can  lead 
to  serious  shocks.  ■ 
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Mountaintop 
Special  Antenna 


-  -  fits  in  a  backpack 


C.  O.  Klawiuer  W9VZR 
4627  North  Bartlett  Avenue 
Milwaukee  WI  53211 


If  you  like  to  camp,  rnoun- 
tain  top  r   operate  portable 

on  vacation,  participate  in 
Field  Day  activities,  or 
possibly  need  a  quick  tem^ 
porary  antenna  at  a  new  loca- 
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/-po/e  antenna. 


lion,  the  antenna  described  in 
this  article  will  be  just  what 
you  are  looking  for.  Although 
this  antenna  was  designed  for 
ten  meters,  it  can  easily  be 
adapted  for  six  and  two 
meter  use  by  adjusting  the 
length  according  to  the 
table  which  accompanies  the 
diagram. 

The  antenna  is  the  good 
old  standby  —  the  J -pole-  It 
was  selected  because  it  has  a 
half  wave  radiator,  nice  low 
angle  of  radiation,  could  be 
constructed  of  inexpensive 
300  Ohm  ribbon,  has  its  own 
simple,  built-in  quarter  wave 
matching  stub,  can  be 
directly  fed  with  50  Ohm 
coax,  has  a  low  vswr  over  a 
large  bandwidth,  and  can  be 
rolled  up  into  a  light  small 
package.  How  can  you  go 
wrong  with  all  those  advan- 
tages? It's  almost  like 
perpetual  motion. 


The  diagram  shows  its 
general  construction.  Use 
either  a  knife  or  heavy  shears 
to  split  or  cut  the  300  Ohm 
ribbon  down  to  the  matching 
stub,  and  then  carefully 
remove  the  unwanted 
portion.  The  coax  is  simply 
soldered  to  the  end  of  the 
300  Ohm  ribbon,  weather- 
proofed  with  a  plastic  spray, 
and  then  wrapped  with  black 
plastic  tape  for  additional 
weat  he  rp  roofing  and 
strength.  RG-58/U  cable  was 
used  to  keep  down  the  weight 
and  should  be  satisfactory  for 
lengths  of  thirty  feet  or  less. 
The  top  end  of  the  matching 
stub  and  the  half  wave 
radiator  were  also  sprayed 
and  taped.  To  mount  the 
antenna,  I  tape  twenty-five 
feet  of  nylon  rope  onto  the 
end  of  the  antenna.  A  nylon 
cord  could  be  passed  through 
the  dielectric  at  the  top  of 
the  antenna  for  its  suspen- 
sion. 

When  trees  are  available, 
tie  a  rock  around  the  rope 
and  use  a  strong  arm  to  get 
the  antenna  mounted.  This 
may  take  a  little  practice. 
From  personal  experience,  I 
would  make  these  suggefr 
tions:  Watch  out  for 
windows,  wear  a  football 
helmet,  make  the  points  on 
the  antenna  where  you  have 
added  tape  as  smooth  as 
possible,  and  try  to  stay  a 
quarter  wavelength  away 
from  targe  pieces  of  metal.  I 
think  those  suggestions  are 
self-explanatory.  Even  after  1 
had  taken  all  of  these  pre- 
cautions, the  rock  came  loose 
from  the  rope,  fell  on  the  300 
Ohm  ribbon,  and  cut  the 
antenna  in  half. 

Well,  I  still  think  it  is  a 
good  idea,  and  it  has  proved 
successful.  I  have  also 
included  a  table  determining 
the  antenna  length  for  those 
of  us  who  flunked  fifth  grade 
math.  ■ 


Frequency  (MHz) 
Radiator  (inches) 

%  wave 
Stub  (inches) 

%  wave 


28.0 


197.8 


102.8 


28.5 


194,3 


101.0 


29,0 


50.0 


191.0         110.8 


99.3 


57.6 


51.0 


108.6 


56.4 


52.0 


106.5 


55.3 


144 


38.4 


20.0 


145 


38.2 


19.8 


146 


37.9 


19.7 


147 


37.7 


19.6 


Table  J.  Antenna  length. 
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Rick  Ferranti  WA6NCXJ1 
1 4  Divinity  Ave.  **  J  7 
Cambridge  MA  021  SB 


Endfed 


--  keep  antennas  ice -free! 


Tlhe   winter  of  1977,  so 
I've  been  told,  was  the 

worst  in  over  100  years,  at 
[east  for  the  Midwest  and  the 
East  Coast,  Coming  from 
California  where  the  weather 
is  always  warm,  I  was  led  to 
think  that  the  simple  endfed 
random  length  wire  was  the 
ideal  solution  to  the  problems 
of  operating  in  a  dorm  room 
or  apartment.  But  moving  out 
to  the  snowy,  icy  chill  of 
New  England  left  my  ideals  in 
a  frozen  heap  of  wired  snow, 
collapsed  ignobly  on  the 
ground.  The  results  were  a 
badly  mismatched  transmitter 
and  disastrous  signal  reports. 

Every  place  in  which  I've 
had  the  fortune  to  dwell 
always  has  had  at  least  one 
window  looking  out  toward  a 
tree,  pole,  or  other  building. 
With  a  little  bit  of  nighttime 
or  early  morning  rock- 
throwing,  arrow  shooting,  or 
flycasting,  I've  been  able  to 
secure  a  nylon  line  to  that 
remote  support.  Then,  a  wire 


is  si  inked  out,  made  fast,  and 
a  primitive  but  effective 
matching  network  employed 
to    fool    my    poor    FT-101B 

into  thinking  that  a  37  foot 
piece  of  copper  is  a  50  Ohm 
dummy  load* 

This  works  great  until  you 
find  out  that  snow,  a  funny 
white  stuff  which  apparently 

falls  freely  all  winter  every- 
where  except  California,  is 
made  out  of  water.  Water 
weighs  over  8  pounds  per 
gallon  —  it  doesn't  take  much 
snow  to  accumulate  on  a 
skinny  piece  of  wire  and 
make  it  very  heavy.  After  a 
particularly  nasty  storm  blew 
its  way  into  Boston  in  our 
wonderful  winter  of  77, 
guess  what  happened?  My 
lovely  wire  antenna  snapped 
under  its  unwanted  icy- white 
burden,  leaving  the  trans- 
ceiver in  grave  doubts  as  to 
whether  its  pi-network  would 
ever  be  duped  again  by  coils, 
capacitors  and  random 
copper. 


WIRES   SOLDERED 


WrftEs    CONNECTED    TOGETHER 
BUT    MOT    SOLDERED 


/7? 


NO    22   TO    HO.   30 

TWSTED    INSULATED 
WJRE 


NYLON 

CORD 


SUPPORT 


There  are  three  solutions 
to  this  problem.  One  is  to 
move  back  to  California  as 
any  sane  person  would  do. 
However,  in  my  case  at  least, 
the  phenomenon  known  as 
graduate  school  prevents  me 
from  being  counted  among 
the  sane.  The  second  is  to  do 
what  the  power  company,  Ma 
Bell  and  the  rapid  transit 
people  do  —  use  enormously 
thick  and  strong  cables  with 
reinforced  supports  so  that 
even  if  the  frozen  Charles 
River  were  encased  around 
the  wine,  it  wouldn't  give  a 
bit.  But  thick  copper  wire  can 
get  very  expensive  and 
cumbersome  and  also  violates 
the  ideal  of  having  as  invisible 
an  antenna  as  possible,  so 
thai  the  RFI  complaints  get 
directed  elsewhere. 

The  third  way  is  to  take 
advantage  of  the  slightly  high- 
er resistance  of  thin  copper 
wires  over  the  big  fat  ones,  I 
ran  a  twisted  pair  of  #24 
insulated  wires  out  to  my 
support  with  the  ends 
soldered  together  at  the  far 
end.   When  I  use  the  twisted 
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pair  as  an  antenna,  I  merety 
connect  the  two  ends  to- 
gether at  my  end  and  feed  the 
whole  mess  as  a  single  wire. 
But  come  the  ires  of  Mother 
Nature  and  buildup  of  ice  on 
the  line,  I  disconnect  and 
separate  the  two  wires  at  my 
end  and  feed  some  current 
(dc  or  60  cycle,  not  rf)  into 
the  resultant  loop  to  make  it 
toasty  warm.  The  ice  melts, 
and  the  strain  is  off  the 
antenna.  This  heated  antenna 
idea  really  does  work.  All  you 
need  is  a  variac  and  a  hefty 
filament  transformer  (what- 
ever is  handy),  and  you  can 
power  the  thing  up.  Once  the 
ice  is  off,  relatively  little 
current  (wires  not  even  warm 
to  the  touch)  is  needed  to 
keep  the  antenna  clean  of 
white  stuff. 

Use  a  copper  wire  table  to 
determine  the  resistance  of 
the  wire  and  be  sure  to 
double  the  figure  for  the 
measured  length  of  the  an- 
tenna, since  it's  a  loop  out 
and  back.  Don't  get  carried 
away  with  the  heating  juice, 
or  you'll  burn  up  your  snow- 
bound antenna  and  really  be 
the  victim  of  fiery  irony! 

Some  excessively  clever 
soul  will  no  doubt  come  up 
with  a  ten  si  on -actuated 
switch  which  would  auto- 
matically disconnect  the 
antenna,  separate  the  two 
ends  of  the  loop,  and  feed  in 
the  heating  current  once  the 
pull  of  the  line  increases  with 
snow  buildup. 

The  light  weight  of  the 
#24  twisted  pair  and  its 
ability  to  shrug  off  snow  at 
the  turn  of  the  knob  result  in 
an  antenna  which  is  durable 
and  resistant  to  wind  and 
storms.  It  even  serves  to 
radiate  rf  power  quite 
effectively  from  its  associated 
transmitter,  heating  up  the 
ether  and,  on  occasion,  the 
coldest  winter  in  a  long 
time.  ■ 


bhttnun 


Fig.  J.  Fiery  endfed  antenna  in  normal  use. 


Fig.  2.  Heating  the  antenna  when  things  get  icy. 
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Karl  T,  Thurber,  Jr.  W8FX 

372  Qra  hap  pie  Dr. 

Wrigh  t-Pat  temon  AFB  QH  45433 


Build 


Vacation  Special 


portable  antenna  systems 


Frequent      moves     and 
periods     of     extended 
travel     associated    with    Air 


Force  duty  bring  to  focus  the 
need  for  a  compact  combina- 
tion receiving  antenna  and  rf 


»*itf   **■!■« 
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preamplifier  system. 

The  circuit  shown  in  Fig,  1 
combines  the  requirements  of 
compactness,  portability,  and 
low  cost  in  a  unit  that  can  be 
built  for  roughly  $10-$15( 
using  mostly  junk  box  parts. 
The  unit,  housed  in  an  attrac- 
tive aluminum  and  gray  mini- 
cabinet,  makes  a  handsome 
and  very  professional-appear- 
ing adjunct  to  any  general 
coverage  receiver. 

Transistors  Q1  and  Q2 
may  be  substituted  for*  tf  an 
RCA  4046S  FET  is  sub- 
stituted for  Q1 ,  a  fourth  lead 
(a  shield  wire)  will  be  found 
coming  from  the  body  of  the 
transistor.  This  should  be 
connected  to  ground.  Other 
component  values  are  not 
critical.  The  three  mini- 
toggtes  are  relatively  expen- 
sive, but  often  can  be  found 
at  local  surplus  outlets  or  at 
swapfests  for  as  little  as  35^. 
The  47"  stainless  steel  whip 


was  obtained  at  a  local  ham- 
fest  for  a  dollar. 

Though  solid  state,  the 
unit  is  probably  most  easily 
constructed  using  conven- 
tional wiring  techniques, 
using  the  switches  and  a 
couple  of  multiple  terminal 
strips  as  convenient  mounting 
points.  Most  of  the  compo- 
nents are  mounted  in  the  area 
formed  by  the  "IT  shape  of 
the  lower  portions  of  the 
mini-box.  The  rf  input  coil 
and  tap  selector  switch  are 
conveniently  mounted  on  top 
of  the  cabinet,  as  is  the  type 
F,  BNC  or  SO-239  chassis 
mount  antenna  connector  — 
use  whichever  type  you  pre- 
fer. 

The  whip  selected  can  be 
inserted  into  the  cable  con- 
nector selected  and  epoxied 
into  it  —  at  W8FX,  type  F 
connectors  are  used,  so  that 
the  47"  whip  doubles  as  a  5/8 
wave  2  meter  antenna  for 
high  performance  work  with 
a  Wilson  handie-talkie. 

A  single  pole,  20  position 
rotary  switch  is  used  to  select 
the  optimum  tap  on  the  input 
coiL  While  a  switch  having 
fewer  or  more  positions  could 
be  substituted,  the  20  avail- 
able tap  positions  allow  good 
continuous  coverage  with  the 
47"  whip  from  160  to  10 
meters,  including  the  SWL 
and  utility  bands  in  between. 
The  coil  is  wound  on  a  1/2" 
wooden  dowel  with  about 
1 50  turns  of  #28  PE  magnet 
wire,  tapped  at  3,  7,  12,  18, 
25,  and  then  about  every 
10-11  turns.  After  connection 
to  the  rotary  selector  switch, 
the  coil  can  be  epoxied  into 
place. 

A  short  length  of 
RG-58C/U  coax  terminated 
in  a  PL-259  connects  the  unit 
to  the  receiver.  The  only 
internal  adjustment  required 
is  setting  the  optimum  value 
of  R1,  the  2k  Ohm  poten- 
tiometer. This  is  done  by 
turning  the  unit  on,  peaking 
the  antenna  switch  for 
maximum  received  signal 
strength,  and  then  peaking 
R1  for  maximum  gain.  Check 
all  bands  to  see  if  any  oscilla- 
tion is  encountered  -  if  so, 
back  off  R1  slightly  until  it 
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disappears.  The  setting  of  R1 
can  then  be  left  alone. 

LI,  Cl»  and  C2  form  a  pi 
network  input  circuit,  while 

SI  allows  the  capacitors  to  be 
switched  out  of  the  circuit  if 
desired.  (CI  and  C2  are  not 
strictly  necessary  and  may  be 
omitted  if  desired,  with  little 
performance  degradation.  SI 
would  then  be  omitted,) 

Transistor  Q1  is  a 
MOSFET  type  with  very  high 
gain,  which  is  protected 
against  excessive  gate  voltage 
caused  by  nearby  trans- 
mitters; Q2  serves  as  an 
emitter  follower  to  match  the 
medium  output  of  the 
MOSFET  (Q1)  to  the  low 
input  impedance  of  most 
receivers. 

One  caution  in  construe- 
tion  is  to  exercise  care  in  the 
handling  of  01-  Its  gate  is 
quite  sensitive  to  static 
charges,  and  therefore  it 
should  be  handled  with  a 
short  circuit  across  its  leads 
until  just  before  power  is 
applied  to  the  circuit.  Also, 
don't  apply  a  soldering  iron 
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to  QVs  leads  unless  they  are 
shorted  to  one  another. 

A  standard  9  volt  transis- 
tor radio  battery  powers  the 
preamp.  A  source  of  9-T2  V 
dc  could  be  obtained  from 
the  receiver,  but  current  drain 
is  so  small  that  this  is  un- 
necessary. 

The    overall     result 


is    a 


CL  7402 

The  First 


CL  7401A 

Different  Time  Piece 


the  ELECTRONIC   EYE  clock 

by  AMELECT 

Fascinating  to  watch  as  the  ELECTRONIC  EYE 
swings  around  the  modern  clock  face  displaying 
each  second,  minute,  and  hour. 

•  Easy  to  read,  yet  mystifying  (no  hands ,  springs,  moving  parts) 

•  The  conversation  timepiece  for  your  home  or  office 

•  Quality  in  design,  materials  and  workmanship 

•  Operates  on  normal  bouse  current  (1  20V  60  Hz) 

•  Easily    reset    by    miniature,    easily    accessible    push-button 
switches 

•  Beautiful,  rich-appearing  cases  are  100%  solid  woods 

•  Available  in  natural  walnut,  mahogany,  maple  or  cherry 

•  Covered  by  a  written  warranty  of  one  year  on  material  and 

workmanship       CL7402  Grandpa  WaU  Mount  dock,  assembled    .  .  $9500 

kit  lv/d  cabinet  ,  #♦  »  56-25    kit  w /cabinet  ......  7L50 

CL 7401 A  Diagonal  Mount  WaJI  clock,  assembled  .  $75.00 
kit  wh  cabinet  .     .  .  45.00    kit  wfcAbinet+base    .  63  00 

To  order  write  or  call  219-297-3320  *"  »****>•« sso° 

Indiana  residents  include  4%  sales  tax 
We  invite  dealer  inquiries  from  aU  areas. 


AMELECT 

Incorporated 


108  South  Newton  Str&et 
Goodland,  Indiana  47948   A^3 


super  sensitive,  versatile 
receiving  system  featuring  an 
overall  gain  of  more  than  30 
dB,  It  has  been  used  with 
good  results  on  several 
communications  receivers, 
such  as  the  Yaesu  FRG-7  and 

Allied/Radio  Shack  SX-190. 
In  fact,  results  seem  to  equal 
those  obtained  from  the 
20-50     foot     random     wire 


usually  strung  out  for  casual 
portable  listening.  Of  course, 
the  unit  can  double  as  an 
allband  preamp  used  in  con- 
junction with  the  regular 
station  antenna,  although 
cross  modulation  and  over- 
loading effects  may  be 
troublesome  unless  an  rf 
attenuator  is  used  ahead  of 
the  FET  input.  ■ 
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*  <#   The  Friendliest   *  *  The  Friendliest  ** 

The  4th   ANNUAL 


MUNICIPAL    AUDITORIUM 
,  .where    US  90  meets  the  Sea!" 
JACKSONVILLE    BEACH,    FLORIDA 

August  6 &7 


Giant    Swapfest  I 
its! 


Mew  Products  ! 

Rabbit  Hunt! 
FCC    Exams! 


Group   &  Net    Meetings  ! 
Technical  &  OX  Forums! 
Ladies  Programs! 
1/2  Block  from  Ocean  ! 
Prize  Drawings  ! 


Sponsored   By  The 

Jacksonville   RANGE    Association 

For  Ramada  Inn  (Ham test    HQ§  reserwations,  please 
write  t20f  N.  1st  St.,  Jkvl  Bch  322SQ(BOO-22B-2828) 
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Steve  Schwartz  WA2ALT 
2770  W*  5th  St.,  ApU  ISA 
Brooklyn  NY  11224 


Apartment  Antenna 

Specials 


--  next,  hide  your  Mod  19 


All  you  apartment 
dwellers  -  get  ready. 
Here  are  a  bunch  of  ideas  for 
how  to  hide  antennas,  run 
cables  and  set  up  a  shack. 
(The  nosy  body  on  the  fifth 
floor  will  never  know  you're 
there.) 

The  biggest  problem  for 
apartment  dwellers  is  usually 
how  to  put  up  an  antenna. 
Actually*  we  apartment 
owners  have  it  made  —  in  my 
case  I  have  an  antenna  height 
of  190  feeL  Not  bad,  eh? 

To  start  off,  if  you  have 
access  to  the  roof^  that's 
great!  But,  of  course,  we  all 
know  that  most  apartment 
owners  are  not  even  allowed 
to  put  any  protruding  objects 
outside  of  their  windows. 
"Protruding  objects*'  means 
antennas.  One  of  the  best 
ideas  for  an  apartment  owner 
is  a  long  wire  or  dipole-  With 
that  there's  only  one  problem 
—  how  to  put  it  up.  Stringing 
the  antenna  between  two 
buildings  would  be  ideal.  If 
that's  not  possible,  the  next 
best  thing,  and  probably  most 
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common,  is  a  wire  antenna 

strung  along  the  apartment 
windows.  To  start  with,  there 
is  absolutely  no  way  you  can 
have  an  apartment  shack 
without  a  transmatch. 

When  you  are  putting  an 
antenna  up  try  to  keep  the 
antenna  from  touching  the 
building,  If  this  happens 
chances  are  it  will  short  out. 
Also,  always  get  as  much  wire 
out  as  possible.  Use  the  thin* 
nest,  most  durable  and  least 
likely  to  be  seen  wire  that 
you  can  find.  If  possible, 
paint  the  wire  the  same  color 
as  the  building.  Try  to  get  the 
antenna  at  least  four  or  more 
feet  away  from  any  obstruc- 
tions. Any  antenna  you  can 
get  outside  is  better  than  an 
antenna  inside.  Don't  let  the 
antenna  dangle;  always  pull  it 
light. 

One  of  the  best  ways  I 
know  of  to  support  the 
antenna  is  to  put  1"  x  1"  x 
4'  strips  of  wood  on  the 
window.  Put  screw  eyes  in 
these  strips  to  attach  the 
antenna  to,  but  don't  tie  the 


antenna  directly  to  the  screw 
eye.  There  should  be  an  insu- 
lator between  the  antenna 
and  the  screw  eye.  Galvanized 
wire  going  from  the  tip  of  the 
strip  to  the  top  of  the  win- 
dow helps  to  support  the 
antenna,  Don't  hesitate  to 
pay  for  a  good  support.  A 
well  constructed  antenna 
won't  come  down  until  you 
take  it  down. 

Now,  I  have  a  word  to  say 
about  coax.  Try  to  keep  coax 
runs  shorter  than  15  to  20 
feet  If  you  must  make  a  run 
longer  than  this  use  RG-8/LL 
Usually  when  you  string  an 
antenna  around  an  apartment 
you  use  RG-58/U  since  it  is 
much  more  flexible  than  8/U. 
If  you  have  to  go  around 
corners  with  coax,  use  58/U 
and  try  as  much  as  possible 
not  to  put  sharp  bends  in  it. 

If  you  are  putting  up  a 
dipole*  have  the  coax  come 
straight  out  of  the  bottom  of 
the  antenna.  Try  to  insulate 
the  center  of  the  dipole.  (A 
Plexiglas™  block  is  ideal  for 


this  purpose.) 

Let's  get  off  the  subject  of 
antennas  before  we  get  dizzy 
from  the  height  A  lot  of 
people  ask  how  to  get  a  good 
ground  in  an  apartment  To 
tell  the  truth  there  is  no 
really  good  ground.  The  best 
thing  to  use  if  you  can't 
knock  a  ground  rod  a  couple 
of  feet  into  the  ground  is  a 
water  pipe.  If  your  shack  isn't 
in  the  bathroom  then  you 
probably  don't  have  a  handy 
water  pipe.  The  next  best 
thing  is  a  radiator  pipe.  For  a 
good  connection  to  the  pipe, 
scrape  away  all  the  paint  The 
best  thing  to  use  to  connect 
the  wire  to  the  pipe  is  a  hose 
clamp. 

When  you  set  up  your 
shack  always  try  to  put  up 
shelves  above  the  desk.  Try 
also  to  get  all  your  equipment 
within  reach  without  having 
to  get  up.  Standard  connec- 
tors throughout  the  shack  are 
absolutely  necessary.  Don't 
bolt  your  paddles  or  key 
directly  to  the  desk.  And,  as 
for  a  desk,  just  about  any- 
thing will  do  except  a  collaps- 
ible table.  They  usually  can't 
hold  the  weight 

Your  shack  should  be 
close  to  a  window  and  water 
pipe  of  some  kind.  Try  not  to 
have  your  entire  shack  plug- 
ged Into  one  outlet  or 
"Standby  OM,  the  circuit 
breaker  just  went!"  Don't  put 
any  wires  under  carpets. 
Donft  even  think  about  not 
getting  lightning  protection 
devices.  When  possible  try  to 
keep  your  power  output  as 
low  as  possible. 

At  all  times  do  everything 
in  your  power  to  prevent 
TVL  The  fewer  people  who 
know  you're  a  ham,  the  fewer 
people  there  are  to  blame  you 
for  TV  I,  Stay  away  from  6 
meters. 

To  sum  it  all  up,  it  isn't  so 
bad  living  in  an  apartment 
just  try  to  use  every  bit  of 
space  you  have.  I  hope  you 
are  able  to  use  some  of  these 
ideas  to  help  you  put  up  a 
better  antenna  and  enjoy 
amateur  radio.  And,  if  you 
have  any  ideas  or  inventions 
for  apartment  dwellers,  please 
send     them    to    me,  ■ 
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Edgecom  Inc*  proudly  announces  a  total fy  new  concept  in  amateur  radio:  SYSTEM  3000,  a  computerized 
two-meter  transceiver  that  provides  you  with  operational  flexibility  found  in  no  other  transceiver.  Some  of  the 
extraordinary  features  of  SYSTEM  3000  are: 

TEN    FRONT4WNEL-PRQGRAMABLE   PRIORITY  CHANNELS  for  storage  of  fre- 
quency, transmitter  offset,  and  tone  encoder/decoder  mode/frequency, 
BUILT-IN  SCANNER  for  automatic  tuning  in  user-selected  one  or  four  MHz  bands. 
Scan  speed  2,5  sec/MHz,  adjustable  pause. 

PRIORITY  CHANNEL  SILENT  MONITOR  so  you  can  operate  on  one  frequency  while 
monitoring  another. 

TWO    FREQUENCY    TONE    ENCODER/DECODER    provides   two   selectable,    fully 
adjustable,  subaudibfe  tones  for  transmit  and/or  tone-coded  squelch. 
ANY  TRANSMITTER  OFFSET  without  additional  crystals. 

AUDIO/VISUAL  ALARM  to  let  you  know  when  the  monitored  priority  channel  is 
occupied  or  when  tone-coded  squelch  is  activated. 

ADVANCED    PLL    SYNTHESIZER    covers    144,000    -    147.995    MHz    with    full 
push-button  tuning. 

SUPERIOR  RECEIVER  with  sensitivity,  selectivity  and  intermodulation  characteristics 
that  are  more  like  military  than  amateur. 
POWER  OUTPUT  ADJUSTABLE  TO  25  WATTS. 

EXTRAORDINARY  WARRANTY.  Every  SYSTEM  3000  is  warranted  to  be  free  from 
defects  for  two  full  years,  and  it  is  American  made  so  servicing  is  no  problem. 
SMALL  SIZE.  Designed  for  mobile  and  fixed  operation,  SYSTEM  3000  is  only  5.3 
inches  wide,  2,6  inches  high  and  1 1  inches  deep. 
VERY  COMPETITIVELY  PRICED.  Introductory  price  is  only  S499. 

For  more  details  on  these  and  the  other  fine  features  of  SYSTEM  3000,  see  one  at  se/ected  dealers  or 
write  to  us  for  a  brochure. 
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Front  view  of  unit 


Marc  L  Leavey,  M.D.  WA3AJR 
4006  Win  lee  Road 
Randallstown  MD  21133 


The  need  for  electronic 
timers  must  be  ubiqui- 
tous. One  certainly  gets  this 
impression  from  the  number 
of  timer  articles  published  in 
the  various  electronic  maga- 
zines. There  are  repeater 
timers,  identification  timers, 
phone  call  timers,  Polaroid 
timers,  and  egg  timers.  One 
even  suspects  there  are  timers 
that  are  intended  for  uses 
which  could  not  be  discussed 
in  a  family  magazine.  Many 
have  been  suggested  for 
photographic  work;  however, 
each  of  these  has  certain 
defects  which  prevent  it  from 
being  an  ideal  enlarging  timer. 
The  ideal  timer  for  darkroom 
use  must  accomplish  several 
tasks: 

1.  Timing  in  seconds  to 
at  least  one  minute  for 
routine  exposures; 

2.  Timing  in  minutes 
to  at  least  15  minutes 
for  mural  or  special 
work; 

3.  A  rapid,  foolproof 
way  of  entering  time 
interval  desired; 

4.  Indication  that  the 
time  cycle  is  progres- 
sing, and  elapsed  time; 

5.  Automatically     ex- 


Build 
A  Unique  Timer 

-  -  for  the  ham  photographer 


tinguish  safelight  when 
enlarger  is  on; 

6.  Allow    for    ^focus'* 
or  non-timed  on  state; 

7.  Allow  interval  to  be 
interrupted   for  "burn- 
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Fig,  /,  Block  diagram. 


Fig.  2*  Main  board  schematic. 


ing-in. 

By  an  amazing  coinci- 
dence, the  timer  described  in 
this  article  does  just  these 
things! 

A  glance  at  the  completed 
unit  will  illustrate  the  major 
features  of  the  timer.  Time 
desired  is  entered  through 
two  binary  coded  decimal 
(BCD)  thumbwheel  switches 
on  the  upper  right  corner  of 
the  front  panel,  A  two  digit, 
seven  segment  light  emitting 
diode  (LED)  readout,  located 
in  the  upper  left  corner, 
begins  at  "0M  and  counts  up 
to  the  time  preset,  then  auto- 
matically resets  to  zero*  A 
large  rocker  switch  in  the 
upper  center  of  the  panel 
selects  an  interval  of  seconds 
or  minutes,  A  "center  off" 
position  stops  the  count,  to 
allow  for  a  "hold"  in  the 
liming  interval.  Timing  itself 
is  started  by  depressing  a 
momentary  contact  push- 
button in  the  center  of  the 
panel*  A  second  rocker 
switch,  located  next  to  the 
power  switch,  activates  the 
timer  output,  to  energize  the 
en  larger  socket  and  ex- 
tinguish the  safeiight  without 
disturbing  the  timing  interval, 
for  as  long  as  needed  for 
focusing  and  composition*  On 
the  rear  panel,  grounded  ac 
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sockets  are  provided  for 
EN  LARGER  (on  during 
timing  interval)  and  SAFE- 
LIGHT  (off  during  timing 
interval).  Additionally,  a 
phone  jack  is  provided  for 
foots  witch  or  remote  trig- 
gering of  the  timer  operation. 
Potentiometers     adjusting 


Rear  mew  of  unit 

second  and  minute  intervals 
are  also   located  at  the  rear 

panel. 

The  timer  is  designed  in  a 

modular  format,  with 
separate  circuit  boards  for 
each  subunit.  The  power 
supply,     main    timer    board, 


display,  output,  and  comple- 
ment generating  sections  are 
individual  perfboards  in  the 
prototype.  This  allows  flexi- 
bility in  construction,  and 
ease  of  modification  or 
updating  in  the  future. 
Printed  circuit  layouts  for  the 
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Main  timer  board,  underside,  showing  wiring  done  with  Vector 
wiring  pencil. 
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1/60  Hz  (one  pulse  per 
minute)  is  derived  from 
suitable  components  in  the 
astable  mode.  This  clock 
output  then  goes  to  a  pair  of 
7490  decade  counters,  con- 
nected in  cascade.  The  BCD 
output  of  the  7490s  is  avail- 
able  at  the  board  edge  for 
coupling  to  the  display  board. 
Internally,  the  output  of  each 
7490  is  routed  to  the  A  input 
of  a  7485.  This  chip,  which 
has  seen  little  use  in  amateur 
publicationSp  is  a  four-bit 
binary  comparator.  Taking 
two  four-bit  binary  "words," 
and  BCD  is  just  such  a 
"word/'  it  will  give  a  "V 
output  if  the  four  bits  at  the 
A  input  are  identical  to  the 
four  bits  at  the  B  input. 
Alternately,  "greater  than"  or 
"less  than"  outputs  may  be 
selected  so  that  the  output  is 
high  with  A  greater  than  or 
less  than  B,  respectively. 
Cascade  inputs  and  outputs 
are  available,  and  are  used 
here,  so  that  output  from  a 


Power  supply  board 


major  boards  are  included  for 
readers  who  wish  to  duplicate 
this  method  of  construction, 

A  look  into  the  circuitry 
of  this  unit  is  interesting,  and 


provides  a  practical  lesson  in 
TTL  logic  devices.  The  ver- 
satile 555  timer  chip  sets  the 
pulse  for  this  circuit  Either  1 
Hz  (one  pulse  per  second)  or 
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Fig*  3.  Display  board  schematic* 
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gjven  chip  is  dependent  on 
the  next  chip  up  the  line. 
Here,  the  "1"  from  the 
"tens"  (most  significant)  A-B 
output  is  only  available  when 
both  the  "tens"  and  "units" 
(least  significant)  A  and  B 
inputs  are  equal.  The  B  input 
to  each  7485  is  provided  by 
user-defined  selector  switches 
located  on  the  front  panel, 
and  is  connected  through 
contacts  along  the  edge  of  the 
main  board.  Interface  with 
the  outside  world  is  provided 
by  a  7402,  which  has  two  of 
its  NOR  gates  connected  as 
an  RS  type  flip-flop.  Lifting 
the  ground  on  the  S  input 
raises  the  555  reset  line  to 
logic  1  (high)  and  starts  the 
clock.  The  logic  1  output  of 
the  7485,  when  the  BCD 
count  from  the  7490  agrees 
with  the  preset  count,  triggers 
the  R  input  of  the  flip-flop, 
grounding  the  reset  line  to 
the  555,  stopping  the  count, 
and  clearing  the  7490s  to 
zero.  An  output  state  is  then 
available,  which  is  inverted 
with  another  NOR  gate  in  the 
same  chip,  and  presented  for 
triggering  outside  equipment. 
The  condition  at  the  con- 
nector is  "0"  when  not 
counting  and  -*t*'  white 
counting. 

Display  is  provided  by  a 
conventional  seven  segment 
LED  display,  with  7447 
d  eeo  d  e  r  -drivers.  Observant 
readers  might  note  the  ICs  on 
the  prototype  are  marked 
SN38841 .  These  are  pin  for 
pin  equivalents  of  the 
specified  7447s.  The  "tens" 
digit  is  hard  wired  to  zero 
blank  to  improve  display 
legibility  and  lower  current 
drain.  Although  large  0.6  inch 
type  747  displays  were  used 
in  the  prototype,  any 
common  anode  display  could 
be  used.  In  fact,  any  readout 
capable  of  presenting  the 
BCD  data  could  be  built, 
from  four  LEDs  to  nixies. 
The  display  could  even  be 
omitted  entirely  if  not 
desired. 

The  B  input  to  the  7485 
requires  BCD  complement. 
Although  complement  mode 
thumbwheel  switches  are 
obtainable,  only  straight  BCD 


switches  were  available  to  this 
writer.  A  small  board  with 
two  7405  hex  inverters  was 
put  together  to  generate  the 
complement  of  the  number 
selected.  If  complement 
switches  are  used,  omit  this 
board  entirely,  and  connect 
the  switch  directly  to  the 
main  circuit  board. 

The  driver/reiay  circuit  is 
straightforward  tradition.  A 
2200    Ohm    resistor    couples 


the  output  from  the  7402  to 
the  base  of  a  2N2222.  The 
emitter  is  grounded,  and  a  10 
mA,  6  V  dc  relay  is  con- 
nected from  +Vcc  to  the 
collector.  The  power  supply 
is  also  an  unadorned  five  volt 
regulated  supply,  and  no 
special  comments  are  war- 
ranted. The  experimenter  is 
invited  to  use  my  circuit,  or 
any  favorite  of  his  own. 
Construction    may   be   by 


any  technique  desired.  While 
pcrf board  wired  with  a  wiring 
pencil  was  used  on  the  proto- 
type, printed  circuits  are  cer- 
tainly more  convenient,  and 
layouts  are  included  for  those 
desiring  same.  Standard  TTL 
precautions  of  lead  dress  and 
bypassing  should  be  followed. 
Particular  care  should  be 
taken  in  wiring  the  ac  sockets 
on  the  rear  skirt.  Cabinet, 
placement     of     controls, 
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Fig.  7.  PC  layout,  limer  board 
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painting,  etc.,  are  left  to  the 
whims  of  the  individual. 

Once  completed,  the  only 
task  remaining  is  calibration 
of  the  timer.  With  the  unit 
turned  on,  and  the  interval 
set  to  "SECONDS/1  plug  an 
electric   clock   with   a  sweep 


second  hand  into  the 
"ENLARGER"  socket  Set 
the  time  to  ninety  seconds, 
and  push  the  "START1 
button,  Adjust  the 
"SECONDS  ADJUST" 
potentiometer  to  accurately 
time  the  V/i  minute  interval. 


Similarly,  with  the  timer 
interval  set  to  "MINUTES," 
adjust  the  appropriate  poten- 
tiometer to  the  correct 
number  of  minutes  indicated. 
This  does,  by  necessity,  take 
a  bit  longer!  It  is  important 
to     note    that,     because    of 


peculiarities  inherent  in  the 
555  timing  circuit,  the  first 
interval  will  be  somewhat 
longer  than  all  succeeding 
ones.  In  the  prototype,  the 
difference  is  about  33%. 
Thus,  the  first  second  is  really 
1 .33     seconds,     with     each 
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succeeding  second  1 .0 
second.  In  the  minutes  mode, 
the  first  interval  is  80  seconds 
(13  minutes)  with  each 
succeeding  minute  60 
seconds.  For  all  but  the  most 
critical  applications,  this 
error,  once  acknowledged,  is 
acceptable.  Further,  re- 
member that  the  stated 
accuracy  of  a  555  is  3%,  or 
within  about  two  seconds  per 
minute. 

All  right,  already,  'Tve 
built  the  timer,1'  you  say, 
"now  how  do  I  use  it?"  Well, 
that  all  depends  on  what  you 
plan  to  do  with  it!  Let  me 
assume,  for  the  moment,  that 
darkroom  use,  for  en  larger 
control,  is  desired.  Plug  it  in 
and  turn  it  on;  look  at  the 
display,  where  a  single  **0" 
should  be  evident.  Connect 
the  enlarger  to  the 
ENLARGE R  socket  and  the 
safelight  to  the  (you  guessed 
it)  SAFELIGHT  socket  Note 
that  with  the  relay  specified, 
not  more  than  100  Watts 
should  be  drawn  from  either 
socket.   After   going  through 


the  appropriate  photographic 
manipulations  to  determine 
correct  exposure  time,  set  the 
desired  interval  on  the 
thumbwheel  switches. 
Interval  selection  would  nor- 
mally be  SECONDS,  The 
FOCUS  mode  may  be  used 
for  composition  and  focusing 
as  desired.  When  all  is  ready, 
making  sure  the  FOCUS 
mode  is  off,  hit  the  push- 
button and  sit  back  to  watch 
the  numbers  flash  by.  As  the 
enlarger  is  on,  the  safelight 
should  be  off.  At  the  com- 
pletion of  the  timing  interval, 
this  situation  should  reverse 
itself. 

But  what  else  can  you  do 
with  it?  Set  the  timer  to 
ninety  minutes  and  plug  your 
television  (under  100  Watts, 
please)  into  the  ENLARGER 
socket  and  fall  asleep  to 
Johnny  Carson.  Or  plug  a  bell 
into  the  SAFELIGHT  socket 
and  let  your  wife  use  it  for  an 
expensive  (although  not  very) 
cooking  timer.  Who  knows 
what  you  might  do  with  it? 
This  thing  is  so  useful,  you 


Display  circuit  board. 


can  let  your  mind  run  wild! 
So  go  have  a  ball  with  this 
darkroom  and  every  room 
accessory.  If  you  have  any 
questions,  or  just  want  to  let 


me  know  that  you  built  one, 
or  like  the  article,  feel  free  to 
write.  But  pfeaset  if  you  want 
a  reply,  enclose  an  SASE, 
(And  maybe  a  picture?)  ■ 


John  Skubick  K8ANG 
1040  Meadowbrook 
Warren   OH  44484 


Cooling  Your  Relays 

-  -  for  peace  of  mind 


Some  of  my  wire  antennas 
have  relay  direction 
switching.  Consequently,  the 
relay  holding  times  may  be 
up  to  a  couple  of  hours  or  so! 
Plus,  the  thought  of  those 
relays  baking  in  the  afternoon 
sun  tends  to  give  me  nervous 
jitters. 

I  borrowed  this  circuit 
from  my  model  railroading 
hobby.  The  basics  are  used  to 
operate  track  switching 
machines.  With  a  change  in 
values  of  R  and  C,   I  found 


that  my  antenna  relays 
operated  normally,  but  were 
drawing  less  current,  while 
being  held  open  —  therefore, 
cooler  running. 

Most  dc  relays  will  remain 
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fully  operated  at  one-half  to 
three-fourths  of  the  rated  coil 
voltage.  The  problem  is  to 
still  get  the  relay  to  snap- 
ciosc  under  full  rated  coil 
voltage,  and  then  shortly 
after,  have  this  voltage  auto 
matically  reduce  to  about 
three-fourths,  to  give  a  reduc- 
tion in  holding  current. 

When  your  dc  relay  supply 
is  on,  and  relay  control 
switch  SW  is  open,  capacitor 
C  will  charge  to  full  supply 
voltage.  When  SW  is  closed  lo 


operate  the  relay,  the  charge 
in  C  will  operate  the  relay 
normally.  However,  when  C's 
full  charge  is  reduced  by  the 
relay  coil,  further  full 
charging  is  prevented  by  the 
current  being  drawn  by  the 
coil  through  R.  Now,  the 
relay  -  coil  is  receiving  a 
reduced  voltage  and  current 
lo  hold  it  operated  in  its  fully 
closed  position. 

A  couple  of  extra  com- 
ponents are  certainly  worth  a 
little  peace  of  mind.  ■ 
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Look  At 


Soviet  Test  Gear 


--  what  you're  missing 


Sam  Keily  W6JTT 
12811  Owen  Street 
Garden  Grove  CA  92641 


One  of  the  more  enjoy- 
able benefits  of  being  an 
electronic  engineer  is  the 
opportunity    to    meet    engi- 


neers from  other  countries, 
many  of  whom  are  hams. 
While  working  on  an  interna- 
tional    program,     I     met 


The  simple  panel  layout  and  absence  of  switching  make  the  U-4323  ideal  for  the  younger 
experimenter. 


engineers  and  trade  specialists 
from  the  Soviet  Union-  They 
are  anxious  to  improve  trade 
relations  with  our  country  to 
help  with  their  balance  of 
payment  problem.  So  far,  the 
bulk  of  trade  has  been  in  raw 
materials  and  commodities, 
very  dull  stuff  to  the  elec- 
tronics enthusiast.  Not  know- 
ing much  about  their  equip- 
ment, I  was  very  curious 
about  its  design,  the  type  of 
semiconductors  used,  how 
good  it  is,  and  the  prices. 
They  have  a  state  monopoly 
on  all  manufacturing  indus- 
tries, so  all  electronic  equip- 
ment is  sold  through  state 
trading  organizations.  Test 
equipment  (VOMs,  counters, 
scopes,  etc.)  is  sold  by 
Mashpriborintorg,  electronic 
components  by  Elektronorg- 
teknical  and  communications 
equipment  by  SudioimporL 
This  approach  results  in  a 
high  degree  of  standardiza- 
tion throughout  their 
country.  It  also  results  in 
fewer  innovative  designs  by 
their  engineers. 

From  my  contacts,  I 
received  two  pieces  of  test 
equipment  for  evaluation. 
Both  of  them  had  useful  fea- 
tures not  found  in  instru- 
ments currently  on  our 
market.  The  first  was  a  small 
multimeter,  the  U-4323.  It  is 
designed  for  the  hobbyist  and 
ham  radio  operator.  It  is 
similar  in  appearance  and 
outward  construction  to 
many  Japanese  import  instru- 
ments in  its  price  class.  Range 
selection  is  done  by  plugging 
the  test  prods  into  the  appro- 
priate tip  jacks.  Unpacking 
the  instrument,  I  discovered  a 
smalt  package  with  spare 
diodes  and  a  spare  meter  fuse. 
A  comprehensive  operating 
handbook  -  in  English  — 
complete  with  circuit  dia- 
grams and  maintenance  data 
was  included. 

A  quick  glance  at  the 
panel  revealed  that  in  addi- 
tion to  being  a  conventional 
VOM,  it  contained  an  audio 
oscillator  and  signal  gener- 
ator! The  output  of  the  audio 
oscillator  is  a  1000  Hz  square 
wave.  The  rf  output  was  fixed 
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at  465  kHz,  the  standard  i-f 
for  their  country.  It  was 
modulated  by  the  1000  Hz 
square  wave,  A  quick  check 
with  my  communications 
receiver  revealed  that  the 
harmonic  content  was  quite 
rich.  It  was  usable  as  an  align- 
ment source  to  well  above  30 
MHz.  The  output  level  of 
each  of  the  outputs  was  a 
good  solid  0.5  volts.  The  cir- 
cuit is  quite  clever,  using 
three  germanium  PNP  transis- 
tors. Two  are  used  for  the  1 
kHz  multivibrator,  the  third 
is  an  L-C  controlled  oscillator 
which  is  base  modulated  by 
the  multivibrator.  The  pack- 
aging of  the  transistors  was 
quite  distinctive,  being  a 
combination  of  the  T0-5  style 
and  the  old  "top  hat/'  All 
components  appeared  to  be 
very  well  made,  particularly 
the  meter  movement,  which 
is  a  rugged  taut  band  type  of 
construction.  Diode  protec- 
tion is  also  provided. 

The  little  handbook  is 
quite  comprehensive,  going 
into  the  theory  of  operation 
for  the  oscillator  circuit.  The 
40  microamp  meter  move- 
ment is  described  in  such 
detail  as  to  permit  field  repair 
and  rewinding  of  the  meter 
coil,  A  section  is  devoted  to 
the  variation  of  readings  due 
to  changes  in  ambient 
temperature,  battery  voltage, 
meter  position,  and  the  fre- 
quency of  ac  voltages.  All 
measurements  are  illustrated 
by  simple  one  function  draw- 
ings. It  was  evident  that  the 
manufacturer  realizes  his 
instruments  will  be  used  in  a 
wide  range  of  climates  by 
people  who  may  not  be  too 
well  trained. 

The  U-4341  is  a  combina- 
tion instrument  that  incorpo- 
rates a  transistor  tester  with  a 
high  quality  conventional 
VOM.  It  is  a  quality  instru- 
ment that  would  be  classed  as 
a  bench  test  instrument 
adequate  for  commercial 
service  work.  It  is  housed  in  a 
black  plastic  case  designed  for 
tabletop  use.  Rated  accuracy 
is  2.5%  for  dc  and  4%  for  ac 
ranges.  Ac  frequency  re- 
sponse is  from  45  Hz  to  20 
kHz.  Both  ac  and  dc  currents 


are  measurable.  The  instruc- 
tion book  is  very  compre- 
hensive and*  like  the  one  for 
the  U-4323,  provides  a  lot  of 
information  for  the  user 
working  in  out-of-the-way 
places. 

Another  nice  feature  is  the 
inclusion  of  special  low  range 
scales.  The  lowest  ac  current 
range  is  300  microamps,  dc  is 
60  microamps.  The  lowest  dc 
voltage  range  is  300  millivolts 
full  scale.  The  most  interest- 
ing feature  is  the  built-in  tran- 
sistor testing  circuit-  The 
meter  will  measure  leb,  leb, 
and  lei  (defined  as  initial  col- 
lector current  as  measured  in 
the  common  emitter  con- 
figuration with  zero  emitter- 
base  voltage)  with  an  ac- 
curacy of  ±  2.5%. 

The  quality  of  the  instru- 
ments is  quite  good  when  the 
price  class  is  considered.  Both 
instruments  are  well  sealed 
against  dust  and  moisture. 
Battery  replacement  is 
accomplished  by  removing 
the  back  plates.  All  instru- 
ments have  manufacturing 
seals  placed  by  their  quality 
control  department  to  reveal 
any  tampering  that  might 
void  the  warranty,  A  separate 
certificate  of  inspection  giv- 
ing the  performance  specifica- 
tions and  quality  assurance 
signoff  is  packed  with  each 
instrument. 

Reading  the  manufac- 
turers literature  provided 
insight  into  the  type  of  equip- 
ment available  to  the  Soviet 
ham.  There  appears  to  be  no 
production  of  strictly  ama- 
teur radio  equipment  in  the 
Soviet  Union  at  this  time* 
This  means  that  the  Soviet 
ham  has  to  build  his  own  or 
modify  military  surplus 
equipment  This  is  made 
available  to  him  through 
DOSAFF,  an  organization 
that  has  no  American  equiva- 
lent. It  is  a  civilian  auxiliary 
for  supporting  the  armed 
forces,  and  would  be  roughly 
analagous  to  having  MARS, 
civil  defense,  the  National 
Rifle  Association,  sport 
parachuting,  and  other  para- 
military activities  rolled  into 
one  super  organization. 
Soviet   defense  policy  places 


The  U-4341  has  a  neat  straightforward  panel  layout  Note  the 
universal  transistor  socket  at  the  top, 


significant  emphasis  on  hav- 
ing a  trained  cadre  of  civilian 
radio  operators  available  to 
assist  the  military  in  the  event 
of  war(  So  they  supply  indi- 
viduals and  clubs  with  equip- 
ment much  in  the  manner 
that  our  MARS  program  is 
supposed  to  operate. 

In  browsing  through  their 
equipment  catalogs  I  came 
across  a  number  of  test 
instruments  that  would  be  of 
interest  to  hams  in  this 
country.  Among  these  was  a 
neat  little  3  inch  scope.  It  had 
a  calibrated  triggered  sweep, 
10  MHz  bandwidth,  built-in 
calibration,  and  a  number  of 
other  desirable  features. 
Again,  there  was  a  design 
twist  -  this  scope  was  de- 
signed for  the  hobbyist  with 
limited  facilities  to  maintain 
his  test  equipment.  Although 
of  recent  design,  it  was  de- 
signed around  a  series  of  high 


reliability  vacuum  tubes  to 
minimize  the  number  ol 
components. 

If  and  when  these  prod- 
ucts appear  on  our  market 
will  depend  on  the  political 
situation.  One  of  the  major 
stumbling  blocks  is  the  lack 
of  a  "most  favored  nation" 
treaty  with  the  Soviet  Union. 
Lack  of  such  a  treaty  results 
in    drastically   higher   import 

duties  that  would  price  the 
products  out  of  the  market. 

There  has  been  a  great  im- 
provement in  relations 
between  our  two  countries  in 
the  past  few  years.  Hopefully 
this  will  continue  so  that  we 
will  avoid  blasting  each  other 
off  the  face  of  the  earth! 
With  the  ever-increasing 
prices  of  Japanese  electronics, 
we  may  see  a  day  when  the 
USSR  will  be  a  major  supplier 
of  popular  electronic  equip- 
ment ■ 


73 


JC  W.  Moak 
Northwood  NH  03261 


Surplus  Goodies 


Are  Still  Around 


-  -  what  to  look  for 


Almost  everyone  in  elec- 
tronics makes  liberal 
use  of  surplus  material,  not 
only  because  of  the  price 
advantage,  but  also  because 
there  are  a  number  of  surplus 
items  which  aren't  generally 
available  in  ordinary  stores. 
In  the  past,  most  surplus  out- 
lets dealt  primarily  in  radio 
equipment,  with  a  certain 
amount  of  radar  components 
and  maybe  an  occasional 
computer  unit  turning  up.  In 
those  amazingly  remote  days 
before  solid  state  electronics 
and  computer  technology, 
the  surplus  buyer  could 
identify  just  about  anything 
he  might  run  across,  and  if  he 
couldn't,  the  man  who  ran 
the  place  could  look  it  up. 

All  that  has  changed,  for 
better  or  worse.  Browse 
around  a  surplus  store  today 
and  you'll  be  lucky  to  recog- 
nize half  the  stock;  even  the 
store's  owner  will  often 
throw  up  his  hands  in  a 
"you've  got  me"  gesture*  The 
new  space  age  technologies 
have    spawned    a    flood    of 


incomprehensible  compo- 
nents that  tend  to  pile  up  in 
the  back  room  simply  be* 
cause  nobody  really  knows 
what  they  are. 

It's  a  real  shame  that  more 
people  don't  know,  or  don't 
care,  about  these  unknowns, 
because  they  *fe  good,  For  one 
thing,  they  are  often  a  step 
ahead  of  state-of-the-art,  uti- 
lizing principles  that  commer- 
cial products  haven't  gotten 
around  to  yet,  Microwave 
technology  in  particular  has 
entered  the  twenty-first 
century,  and  much  aerospace 
surplus  involves  microwaves. 
They  are  generally  built  to 
incredibly  high  standards, 
especially  if  they  come  from 
NASA;  some  of  those  compo- 
nents make  the  proverbial 
Swiss  watch  look  like  a  dime- 
store  can  opener.  Finally,  and 
most  importantly,  they  are 
cheap  compared  to  the  usual 
surplus  fare,  A  few  cautious 
purchases  can  yield  a  small 
fortune  in  cannibalized  parts 
alone,  and  if  luck  is  with  you, 
you  might  walk  away  with  a 


fine  UHF  amplifier  for  the 
price  of  a  bag  of  capacitors* 

So  how  do  you  figure  out 
what  is  good,  or  even  what 
something  is?  While  there 
isn't  any  cut-and-dried  meth- 
od, there  are  a  few  rules  of 
thumb  that  can  help  turn 
surplus  shopping  into  a  real 
treasure  hunt* 

Suppose  you  have,  while 
browsing  through  your  local 
surplus  emporium,  come 
upon  a  whatsit  that  looks 
interesting.  After  checking  it 
for  identifying  marks  and 
finding  none,  you  take  it  up 
to  the  cash  register,  where  the 
man  says  he  doesn't  have  any 
idea  what  it  is,  but  you  can 
have  it  for  five  bucks,  Should 
you  get  it?  After  all,  five 
dollars  in  these  days  is  rich 
food  for  a  junk  box  stuff er. 

The  first  thing  to  look  at  is 
the  provision  for  input  and 
output.  This  might  likely  be 
in  the  form  of  plug$,  sockets, 
or  waveguide  flanges.  The 
number  and  type  of  connec- 
tors can  tell  you  a  lot  about 
the  unit  If  there  are  a  good 


many  plug-in  contacts  and  no 
waveguide,  there's  a  good 
chance  you've  got  some  kind 
of  logic  device.  If  there  is  one 
or  more  BNC  connector, 
expect  high  frequency  cir- 
cuitry. If  there  are  wave- 
guides but  no  wires  or  plugs, 
don't  bother  with  it  unless 
you  like  to  work  with  wave- 
guides, because  you  won't 
find  anything  else  Inside.  If 
there  are  waveguides  and  elec- 
trical connectors,  then  you 
might  have  an  amplifier  or 
oscillator.  If  there  are  very 
small  coax  connectors,  you 
probably  don't  want  it,  since 
the  odds  are  it  is  a  stripline 
unit,  and  that  whole  field  is 
generally  outside  the  reach  of 
a  hobbyist. 

Next  look  for  identifiable 
parts,  A  sticker  reading 
"Danger,  Magnetic  Material/' 
or  the  like  will  usually  be 
affixed  to  a  magnetron  or 
traveling  wave  tube.  In  addi- 
tion, the  latter,  of  which 
there  are  a  bewildering  variety  t 
are  often  relatively  long  and 
thin  metal  tubes*  If  you  see 
waveguide  involved  with  gear- 
ing or  other  mechanical  link- 
ages, expect  a  tunable  cavity, 
which  might  indicate  an  oscil- 
lator or  measuring  device.  A 
rotating  cylinder  or  drum 
with  movable  pins  or  tabs 
might  be  a  programming  unit. 

If,  after  examining  the 
device,  you  decide  to  buy  it, 
don't  forget  to  make  the 
same  checks  you  would  for  a 
conventional  component. 
Look  for  evidence  of  water 
soaking  or  heat  discoloration, 
not  to  mention  dents  and 
other  physical  damage. 
Remember  that  even  the 
rarest  find  isn't  worth  a  cent 
if  it's  broken* 

After  you  get  your  trea- 
sure home,  youll  probably 
want  to  delve  around  In  its 
insides.  One  word  of  caution: 
Some  microwave  tubes  use  a 
very  poisonous  beryl  I  ia 
ceramic  inside.  They  are  usu- 
ally marked  with  a  warning, 
but  to  be  on  the  safe  side, 
don't  open  anything  that 
looks  like  a  traveling  wave 
tube,  even  though  there  may 
be  some  very  inviting  set* 
screws  on  the  end.  Even  a  few 
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particles  of  beryllia  can  cause 
cancer  if  inhaled.  There  is 
also  a  slim  but  real  possibility 
of  radioactives  being  used  in 
some  aerospace  equipment. 
Any  component  containing 
even  a  slight  radiation  source 
will  be  marked  with  the 
purple  trefoil.  If  you  see  it,  it 
might  be  prudent  to  return 
the  unit  to  the  store;  you 
certainly  won't  have  a  use  for 
it. 

The  odds  are  against  find- 
ing either  of  those  things. 
Probably  you'll  uncover  some 
conventional  PC  boards  with 


conventional,  high  quality 
components  on  them,  various 
waveguide  devices,  and  per- 
haps some  stripiine  units. 
These  latter  will  probably  be 
slim  metal  boxes,  anywhere 
from  one  to  five  inches 
square.  Inside  the  boxes 
you're  likely  to  find  only 
conductors  and  junctions.  If 
you're  very  lucky,  you'll 
recognize  the  innards  of  your 
buy  as  a  whole  unit,  say  an 
amplifier,  and  be  able  to  use 
it  as  Is,  If  you're  very  un- 
lucky, youTI  find  all  the  cir- 
cuitry    encapsulated      in 


cement,  or  incomprehensible 
stripiine  boxes,  or  something 
you  still  can't  identify.  \n 
between  these  extremes, 
you'll  find  some  good  usable 
parts  or  some  that  may  be 
usable  someday  —  junk  box 
staffers. 

If  you  can  find  a  manufac- 
turer's name  and  a  model 
number,  you  might  try  writ- 
ing for  information.  Some 
manufacturers  are  very  help- 
ful, some  are  not  so  helpful, 
and  some  are  helpful  but 
charge  for  spec  sheets. 
Remember  that  an  SASE  is 


always  called  for. 

With  a  little  practice,  any- 
one can  come  up  with  other 
rules  of  thumb,  taking  into 
consideration  size,  materials 
of  construction,  and  geome- 
try. But  if  you  do  buy  some- 
thing that  neither  examina- 
tion nor  requests  can  identi- 
fy, don't  feel  too  bad. 
Someday  you  may  see  that 
gold-plated,  waveguide- 
studded,  epoxy-potted  trea- 
sure in  a  catalog  for  fifty 
dollars.  And  if  you  don't,  it 
will  still  make  a  fine  book- 
end,  ■ 


Two  years  ago  I  installed 
an  older  version  Data 
Signal  touchtone  pad  on  a 
Standard,  It  was  very  difficult 
due  to  the  thick  metal  I  had 
to  cut  through  in  addition  to 
the  plastic  thickness.  It  was 
hard  to  take  out  of  the 
carrying  case,  but  the  alter- 
native was  to  cut  an  opening 
in  the  case-  This  idea  I 
rejected,  since  I  thought  it 
would  ruin  the  appearance  of 
the  case.  Since  convenience  is 
the  main  purpose  of  having  a 
handie-talkie,  I  was  pleased  to 
discover  that  Data  Signal's 
newest  touchtone  pad  (TTP) 
is  only  ,050  inches  thick  and 
made  of  a  mylar-covered 
mask  with  stainless  steel  wells 
and  goid-plated  circuits.  With 
this  pad  there  is  no  need  to 
cut  the  carrying  case  at  all, 
giving  the  project  a  more  pro- 
fessional look.  I  recently 
purchased  a  new  Standard  HT 
and  installed  the  new  trim 
TTP.  I  found  that  I  could 
operate  the  new  keyboard 
(KBD)  with  the  HT  inside  its 
case.  Those  who  may  not  be 
able  to  or  want  to  do  this  will 
be  glad  to  know  you  can 
apply  a  "peel  and  stick'1 
facsimile  of  the  TTP  on  the 
leather  case  directly  over  the 
actual  TTP  on  the  HT.  I  was 
lucky  enough  to  acquire  a 
"peel  and  stick"  mask  of  the 
KBD  from  Data  Signal  which 
is  located  here  in  town.  Now 
I  will  do  my  best  to  explain 
the  installation  of  the  TTP 
and  give  you  some  of  the 
reasons  1  think  it  is  a  good 
idea. 

This    time    I    decided    to 
place  the   TTP  very  low  on 


Tom  French  WA4BZP 
909  Society  Ave. 
Albany  GA  3170! 


The  Touchtone  Connection 


-  -  quick  mod  for  the  Standard  HT 


the  front  panel  of  the  HT.  I 
chose  this  position  because  all 
you  have  to  cut  through  here 
is  plastic,  and  this  placement 
looks  best.  Here  are  some 
things  needed  for  the  project 
other    than    the    HT:     Data 

Signal  TTP  kit*;  file  -  very 
small;  electrician's  knife;  two 
base,  clear  epoxy;  masking 
tape;  soldering  iron  and 
solder. 

Remove  all  knobs  and  the 
main  PC  board  from  the 
chassis.  Lay  the  TTP  circuit 
board  on  the  inside  front  for 
approximate  final  placement. 
Check  for  fitting  and  then 
install  the  crystal  near  the  top 
as  close  as  possible  to  the 
TTP  circuit  board.  Lay  some 
sort  of  insulation  tape  on  the 
metal  sub-chassis  and  then 
solder  the  wires  to  the  circuit 


*Data     Signal      Inc.,     Commerce 
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board.  Care  should  be  taken 
not  to  get  solder  in  the  holes 
on  the  bottom  of  the  KBD. 
Now  solder  the  other  wires  to 
the  TTP  circuit  board.  Next 
place  tape  over  the  circuit 
board  to  insulate  it  from  the 
HT's  main  board,  The  extra 
wires  should  be  taped  down 
too.  Three  wires  are  run  to 
the  right  side  of  the  HT  up  to 
the  PL  socket  where  #1  is 
"ground/'  #3  is  "power  on 
transmit*'  and  #8  is  "external 
audio  input."  The  leads  are 
tinned  and  stuck  in  the 
socket,  Also,  a  50k  helipot  is 
used  here  to  control  the 
audio  into  the  HT.  The  center 
wiper  arm  on  the  trimpot  is 
the  audio  input  from  the 
encoder,  and  one  lead  should 
go  to  ground  and  the  other 
lead  to  #8  PL  socket. 

The  pad  is  glued  firmly  on 
the  HT  with  epoxy.  This 
must   be    used  sparingly  a 


with  much  caution  not  to 
allow  the  epoxy  to  get  into 
the  holes  on  the  bottom  of 
the  KBD.  These  are  for 
breathing.  Allow  the  pad  to 
conform  to  the  curvature  of 
the  HT  as  the  KBD  is  flexible. 
After  gluing  the  KBD  on  the 
HT,  tape  it  down  with 
masking  tape  and  let  it  stand 
overnight  until  glue  is  com- 
pletely dry. 

Try  to  put  the  HT  into 
your  desk  top  charger  if  it  fits 
without  pressing  on  the  KBD. 
If  not,  take  the  knife  and  cut 
the  ribs  out  of  the  inside  of 
the  charger.  Then  file  this 
area  down  to  a  smooth  finish* 

I  hope  others  will  enjoy 
this  project  as  much  as  I  did. 
I  think  this  is  by  far  the 
easiest  TTP  arrangement  and 
most  professional -looking 
installation  for  the  Standard 
HT.  ■ 
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Build 


Phone  Exchange 


--  usin 


dial  telephones 


The  telephone  is  one  of 
the  most  useful  devices 
available  for  communicating 
around  the  house,  farm,  or 
place  of  business.  Unfortu- 
nately,  most  of  us  are  usually 
forced  to  either  rent  equip- 
ment from  the  local  telco, 
which  can  be  rather  expen- 
sive, or  settle  for  war  surplus 
magneto  phones.  There  is 
another  solution,  however  - 
that  is,  to  construct  your  own 
dial  telephone  system. 

This  may  seem  to  be  an 
awesome  project  for  many; 
however,  the  exchange 
doesn't  have  to  be  a  ten 
thousand    line   crossbar   unit 
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with  push-button  dialing.  A 
simple  but  efficient  switching 
system  can  be  built  at  reason- 
able cost,  and  with  only  a  few 
hours  work.  In  order  to  keep 
the  cost  minimal,  and  the 
construction  simple,  wc  are 
going  to  forego  some  of  Ma 
Be  IPs  luxuries,  which  are 
really  unnecessary  anyway. 
What  we  will  be  left  with  is  a 
streamlined  version  of  a 
commercial  telephone 
exchange  which  will  be  best 
suited  for  private  use. 

The  theory  behind  our 
exchange  is  basically  the  same 
as  with  commercial  systems, 
that  is,  circuits  to  distinguish 
between  on  and  off  hook 
conditions,  supply  talk  volt- 
age, count  the  impulses  from 
the  dial  and  make  necessary 
selections,  and  provide  a  way 
to  apply  ringing  current  to 
the  desired  bell.  In  most 
commercial  exchanges,  the 
talk  voltage  used  is  48-50 
volts  dc,  while  the  ringing 
current  is  90-105  volts  ac,  at 


frequencies  between  20  and 
50  Hz. 

Most  commercial  switch- 
ing equipment  also  operates 
from  the  talk  voltage.  In  the 
majority  of  professional 
systems,  the  ringing  current  is 
obtained  from  motor-driven 
ringing  machines,  or  from 
static  ringing  generators.  In 
our  exchange,  we  will  use  26 
V  dc  for  talk,  and  steal  the 
110  V  house  current  for  ring- 
ing the  bells.  Most  telephone 
ringers  will  operate  satisfac- 
torily at  this  higher  frequency 
with  only  minor  adjustments. 
This  is  really  the  easiest 
method  of  ringing  -  as  you 
do  not  have  to  change  the 
bells  in  your  phones.  We  will 
also  make  use  of  the  three 
wire  system  —  that  is,  three 
conductors  leading  to  each 
subset.  This  alleviates  the 
need  for  more  sophisticated 
equipment,  and  saves  on 
expense. 

In  general,  our  switching 
system    operates    using    the 


following  pattern:  All  tele- 
phones in  the  system  are 
connected  to  the  exchange  at 
the  terminal  block.  There  are 
three  conductors  per  station, 
which  are  broken  down  to 
color  codes  red,  greent  and 

yellow.  The  red  and  green 
wires  of  all  stations  are  inter- 
connected in  parallel  with  the 
dc  power  supply,  with  the 
positive  going  to  red,  and  the 
negative  to  ground.  The  yel- 
low leads  are  separated  -  and 
given  their  own  terminals. 
The  talk  circuit  and  the  dial 
impulses  use  pair  red-green, 
while  the  110  V  ac  ringing 
current  goes  over  conductors 
yellow  (+)  and  green. 

In  series  with  the  dc  power 
source  is  the  line  relay  — 
which  responds  to  the  off- 
hook  condition,  and  also 
relays  dial  impulses  to  the 
connector.  I  chose  to  have 
the  uniselector  powered  di- 
rectly by  the  110,  although 
this  is  not  mandatory.  The 
uniselector  coil  voltage  is 
controlled  by  the  line  relay. 
When  a  telephone  is  lifted 
from  its  restP  the  line  relay 
closes,  and  provides  talk  volt- 
age. At  the  same  time,  it 
causes  the  uniselector  to 
advance  one  step,  which  is 
the  "start"  position.  Addi- 
tional pulses  will  drive  the 
stepper  until  it  rests  on  the 
desired  contacts  -  causing 
the  110  V  to  be  applied  to 
the  yellow  ring  line. 

Our  exchange  makes  use 
of  the  common  talk-selective 
ring  principle,  which  is  very 
economical  for  low  use  appli- 
cations. There  is  no  need  for 
a  busy  signal  in  this  system, 
as  you  can  tell  immediately 
upon  lifting  the  handset  if  the 
system  is  being  used. 

Due  to  the  fact  that  our 

system  uses  a  three  conductor 
wiring  plan,  it  may  be  neces- 
sary to  alter  the  connections 
at  the  subset.  In  my  ex- 
change,    I     use     imported 
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Ericsson -type  telephones, 
which  arc  intended  for  use 
with  either  two  or  three  wire 
systems.  No  modification  is 
required.  Also,  the  European 
telephones  have  high  fre- 
quency "straight  line"  ringers 
which  do  not  need  retuning. 
Other  types  of  telephone  sets 
will  operate  equally  as  well, 
but,  as  mentioned  earlier,  it 
may  be  necessary  to  retune 
the  ringer.  This  may  be 
accomplished  simply  by 
adjusting  or  removing  the 
weighted  striker,  or  experi- 
menting with  the  screw 
settings. 

If  the  telephone  is  of  the 
type  which  is  normally  in- 
tended for  use  with  standard 
U.S.  two-wire  networks,  you 
may  have  to  change  around 
some  of  the  wires  on  the 
phone's  transmission  net- 
work, so  that  the  ringer  will 
be  connected  to  both  yellow 
and  green.  There  will  be  no 
problem  with  the  talk  circuit 
—  just  remember  that  the 
conductor  codes  are  red  and 
green  for  this,  and  that  green 
is  shared  with  ring. 

It  is  also  possible  to  rewire 
the  telephones  so  that  the 
receiver  element  will  buzz 
loudly  instead  of  having  the 
bell  ring.  This  would  only 
occur  while  the  telephone 
was  on  the  hook,  and  the 
receiver  would  be  used  for 
regular  speech  upon  being 
lifted.  Fig.  1  gives  you  a 
representative  schematic  for 
"receiver  ringing." 

With  regard  to  the  types  of 
wire  and  cable  used  for  con- 
nection, t  used  eight  conduc- 
tor cable  leading  to  the  sub- 
sets, with  three  conductor 
cable  tapped  into  it  where 
needed.  In  order  to  save  on 
wire,  I  used  one  pair  as  the 
talk  circuit  for  all  stations, 
but  gave  each  station  its  own 
ringing  line.  This  practice  is 
illustrated  in  Fig.  2,  I  would 
definitely  recommend  that 
terminal  blocks  be  used  at  the 
subsets,  if  possible.  This  is 
only  good  wiring  practice, 
and  saves  a  lot  of  grief.  With 
our  mini-exchange,  1  do  not 
really  recommend  that  this  be 
done,  as  speech  quality  is 
diminished  greatly.   For  best 


results,  use  metallic  paths  on 
all  circuits.  Remember  that 
you  are  using  110  V  ac  for 
ringing,  and  make  certain  that 
all  wiring  is  suitable  for  carry- 
ing this. 

I  should  mention  that  the 
speech  quality  of  your  ex- 
change will  depend  to  a  great 
degree  upon  the  wiring  job. 
That  is  to  say,  loose  connec- 
tions and  this  sort  of  thing 
will  cause  scratchy,  almost 
unintelligible  circuits.  Also, 
the  type  of  dc  power  supply 
used  will  play  a  great  part  in 
the  speech  quality.  There  will 
be  some  noise  from  the  ac 
parts  of  the  exchange,  and 
the  moving  parts,  but  this 
should  not  impair  conversa- 
tion. 

In  my  exchange,  a  ringing 
signal  may  be  heard  in  the 
receiver;  this  is  derived  from 
the  60  Hz  hum  present  on  the 
line  when  the  uniselector  is 
connected  with  it.  As  was 
previously  mentioned,  there 
is  no  need  for  a  busy  signal. 

Before  you  start  construc- 
tion of  your  own  exchange, 
you  should  plan  carefully  in 
order  to  determine  your  tele- 
phone needs.  The  basic 
exchange  circuit  is  intended 
to  take  care  of  ten  numbers, 
or  telephones,  although  with 
modification  more  could  be 
used.  It  would  be  helpful  if 
you  had  the  telephones  which 
you  will  use  in  the  system  on 
hand  during  construction. 

Building  the  exchange  is 
really  a  "trial  and  error" 
process;  that  is  to  say,  you 
build    d    stage,    test    it,    and 

hook  a  couple  of  stages 
together  to  see  if  it  will  all 
work  properly.  As  you  build 
your  exchange,  you  may  find 
certain  modifications  which 
will  belter  suit  your  needs. 
This  project  is  of  the  type 
that  lends  itself  to  further 
experimentation. 

Now  that  we  have  dis- 
cussed the  theory  and  appli- 
cations  of  our  exchange,  we 
can  venture  into  the  construc- 
tion end  of  the  project.  You 
will  notice  that  there  are  but 
a  few  parts  used  in  the  sys- 
tem, all  of  which  can  be 
obtained  without  much  dif- 
ficulty.    It     is     important, 


however,  to  use  a  uniselector 
(stepping  switch)  which  has 
ten  positions,  with  automatic 
reset.  The  counting  opera- 
tions in  this  exchange  are  on 
a  decimal  basis,  and  therefore 
it  is  important  that  the 
counter  correspond  likewise, 
There  are  many  different 
types  of  steppers  available, 
but  I  have  found  that  the 
only  one  usable  in  our  system 
is  the  unit  with  ten  positions. 

The  inexpensive  25  posi- 
tion uniselectors  which  flood 
the  market  are  generally  not 
used  as  connectors,  but  are 
employed  in  the  line-finder 
stages  of  commercial  ex- 
changes. Other  than  this  note 
on  the  counter,  components 
may  be  as  varied  as  need  be- 
Most  of  the  exchange  can  be 
put  together  from  junk  box 
parts. 

Construction  itself  is 
remarkably  simple;  just  use 
good  wiring  techniques,  as 
you  would  with  any  projecu 
The  components  used  in  the 
exchange  are  rugged,  and  will 
take  lots  of  abuse.  I  have 
never  had  to  replace  a  single 
part  in  the  three  years  since  I 
built  the  unit.  Another  thing 
to  remember  when  assem- 
bling the  exchange  is  that  the 
green  wire  serves  as  a  com- 
mon ground,  and  must  be 
connected  to  all  areas  requir- 
ing low  voltage  negative.  If 
you  have  problems  with  the 
phones  not  ringing,  I  would 
check  the  green  wire  to  make 
sure  that  it  links  all  stages  of 
the  system. 

When  you  are  ready  to 
wire  the  uniselector,  choose 
the  station  numbers  using 
digits  two  through  ten.  This 
system  uses  digit  one  as  a 
starting  point,  and  the  line 
relay  automatically  sends  the 
connector  to  this  point.  Also, 
if  digit  one  were  used,  jiggling 
the  hookswitch  could  acci- 
dentally call  a  station.  Fig.  3 
gives  you  the  complete 
schematic  for  the  exchange. 

Once  you  have  completed 
wiring  the  exchange,  you 
should  test  it,  looking  for 
possible  short  circuits  and 
connections  which  might  rub 
against  each  other.  This  is 
especially    necessary    at    the 
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Fig.  3, 

uniselector.  Make  sure  that 
the  correct  voltages  are  reach- 
ing the  subsets  —  and  that  the 
talk  circuit  uses  red-green, 
and  ring  has  yellow-green. 
Accidental  reversal  of  thev:- 
color  codes  could  result  in 
your  telephones  being 
damaged. 

With  the  automatic  reset, 
the  uniselector  should  return 
to  the  rest  position  when  you 
hang  the  phone  up.  Some 
adjustment  of  the  stepper 
may  be  necessary.  Again,  trial 
and  error  adjustments  will  be 
required  from  each  exchange. 
I  have  used  phones  up  to  a 
half  mile  from  the  exchange 
without  appreciable  loss  in 
transmission  volume  or  ring- 
ing. This  system  is  quite  flexi- 
ble in  its  uses,  and  provides 
much  for  very  little  money. 

The  characteristics  of 
operation  are  as  follows:  On 
picking  up  the  handset,  the 
line  relay  closes  and  a  dc  hum 
may  be  heard  in  the  receiver. 
The  uniselector  has  also 
stepped  to  its  first  position, 
and  is  ready  for  your  instruc- 
tions. When  you  dial,  the 
stepping  switch  moves 
forward  in  synchrony  with 
your  dial  pulses.  Immediately 
at  the  end  of  the  pulse  train, 
110  V  ac  is  connected  to  the 
bell  of  the  called  telephone 
and  it  rings-  The  ringing  will 
continue  until  the  called 
party  answers,  or  until  you 
hang  up  your  telephone. 

This  telephone  system 
should  not  be  interconnected 
with  any  commercial  systems, 
as  the  dc  from  your  exchange 
will  cause  problems  for  the 
switching  equipment  at  the 
telco,  and  perhaps  give  you  a 
chance  to  meet  some  of  Ma 
Bell's  attorneys.  ■ 
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Having     recently     pur- 
chased     a     new    solid 

state    80    through    10   meter 
transceiver,    I   couldn't  bring 


myself  to  lay  down  some 
additional  long  green  for  a 
+12  V  dc  power  supply. 
Check  the  prices  and  you  will 
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see  what  I  mean.  So  I  got 
busy  and  looked  through 
stacks  of  my  ham  magazines 
to  find  a  supply  that  would 
suit  my  purpose.  That  is,  +12 
to  +15  V  dc  at  about  20 
Amps  intermittent  and  9  to- 
ll Amps  constant  current 
that  is  well  regulated.  I  had 
built  one  such  supply  last 
year  for  my  2  meter  amplifier 
which  was  good  for  about  8 
Amps.  This  was  an  article  in 
73  Magazine  by  Warren 
MacDowell  in  the  May,  1975, 
edition.  I  would  suggest  to 
anyone  desiring  to  build  this 
type  of  power  supply  to  read 
that  article  whether  or  not 
you  are  going  to  build  that 
supply  or  some  other,  as  it 
contains  some  very  good 
technical  information  laid 
down  at  ground  leveL 

While  having  no  problems 
with  the  circuit,  I  did  have 
trouble  finding  the  parts 
locally.  What  I  ended  up  with 
was  not  as  attractive  as  the 
one  pictured,  but  it  did  a 
great  job  and  still  does.  All  of 
the  parts  on  the  regulator 
board  are  very  easy  to  find  if 
you  substitute  %  Watt  resis- 
tors for  the  Va  Watt  ones. 
Radio  Shack  and  Lafayette 
seem  to  keep  an  ample  sup- 
ply. The  same  with  the 
LM723  chip.  1  could  not, 
however,  find  the  MJ3000 
Darlington  anywhere  locally. 
Good  high  current  pass  tran- 
sistors will  work  as  well  as  the 
Darlington  for  this  purpose, 
and  I  might  add  that  that  is 
what  we  use  in  our  computer 
power  supplies  for  the  most 
stable  operation.  The  best 
you  can  get  is  the  2N3055  or 
equivalent,  as  they  are  less 
susceptible  to  going  haywire 
with  some  rf  feedback.  You 
can  drive  4  of  these  goodies 
with  a  single  2N491 1  or 
equivalent  and,  by  putting  .3 
Ohm  resistors  on  the  emitters 
of  the  2N3055s,  you  can 
safely  draw  up  to  25  Amps  of 
current  at  +13.8  V  dc  inter- 
mittent and  about  18  Amps 
continuous  (that  is,  provided 
you  heat  sink  all  5  transistors, 
driver  and  pass), 

I  used  two  15,000  uF 
capacitors  for  better  regula- 
tion, but  they  don't  have  to 
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be  two  of  that  exact  value. 
You  can  use  what  you  can 
find  and,  as  long  as  they  total 
up  to  between  25k  and  30k 
uF,  you  will  be  OK,  The 
voltage  ratings  should  be  at 
least  40  V  dc  and  50  V  dc 
surge. 

I  had  a  couple  of  old  TV 
transformers  around  and  I 
put  them  in  series  to  get 
about  19  V  ac;  with  a  bridge 
rectifier  and  all  the  capacity, 
I  had  my  25  V  ac  for  good 
regulation.  One  of  the  trans- 
formers had  a  single  6.3  wind- 
ing at  about  S  Amps  and  the 
other  had  both  a  6.3  winding 
and  a  5.0  winding  both  rated 
at  7.5  Amps.  This  works  out 
fine,  but  I  was  able  to  find  a 
single  transformer  at  a  ham- 
fest  with  the  secondary  rated 
at  25  V  ac  at  12  Amps;  it 
works  very  nicely. 

Some  other  things  I  did 
differently  were: 

(1)  Fuse    both  the    .iput 

and  output  of  the  supply  for 
100%  protection. 

(2)  Put  .01  uF  caps  across 
the    primary    of    the    trans- 


former to   ground   for   good 
transient  protection. 

(3)  Put  a  .22  uF  non- 
electrolytic  tubular  capacitor 
rated  at  100  volts  across  the 
secondary  and  bridge  rectifier 
to  aid  in  noise  and  rf. 

(4)  Put  a  .01  uF  disc  ca- 
pacitor on  the  output  of  the 
voltage  regulator  terminal  Vo 
to  bypass  noise  that  will  be 
passed  through  the  output 
transistors  (incidentally,  this 
shows  up  as  sounding  similar 
to  ac  hum  if  you  have  an  FM. 
rig  connected  to  the  supply, 
and  it  gives  you  an  echo  on 
your  voice  on  SSB  peaks), 

(5)  The  last  change  that  I 
made  I  feel  is  by  far  the  best, 
I  have  a  15  volt  zener  diode 
constantly  monitoring  the 
output  voltage.  If  anything 
happens  and  the  voltage 
exceeds  15  volts,  the  zener 
conducts  and  fires  the  SCR 
and  immediately  crowbars 
the  supply  from  the  trans- 
ceiver. It  is  extremely  danger- 
ous to  solid  state  transceivers 
(any  band)  for  the  input  volt- 
age to  exceed  15  volts.  The  5 
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Parts  List 

3  Ohm  10  Watt 

1+8k  %  Watt  10% 

2.5k  trimpot 

2.7k  %  Watt  10% 

1 .5k  ft  Watt  1 0% 

1k  X  Watt   10% 

1 5,000  uF  40  V  dc 

.22  uF@100  Vdc  tubular 

250  uF  @25  V  dc 

1.2  uF  @35  V  dc  tantalum 

220  pF  @25  V  dc 

100  uF  #25  V  dc 

.01   uF  @500  volts 

1N3492  or  equiv,  H00  piv  @  18  Amps) 

1N4607  or  equiv, 

1N4002  or  equiv. 

1N965A  or  equiv,  (15  volt  zener) 

2N4441   or  equiv. 

2 N 49 11  or  equiv. 

2N3055  or  equiv. 

5  Amp  fast  blow  fuse  @  125  volts 

20  Amp  fast   below  fuse  @  125  volts 

115  V  ac  neon  indicator  lamp 

Switch  -  single  pole,  single  throw  @  T15  V  ac 


volt  and  8  voit  regulators  in 
the  rigs  will  not  take  it  and 
you  will  fry  one  very  easily. 
When  the  voltage  does  exceed 
+15  volts  and  the  crowbar 
shuts  it  down,  what  has  prob- 
ably happened  ts  that  the 
regulator  chip  and  the  high 
speed  diodes  are   blown  for 


some  reason,  and  by  not 
permitting  the  2N491 1,  your 
pass  transistors  will  be  saved. 
A  parts  layout  is  not  shown, 
as  it  really  is  a  simple  circuit 
that  can  be  etched  or  point- 
to-point  wired  easily,  and 
again  you  can  refer  to  the 
past  article-  ■ 


One  of  the  most  useful 
accessories  for  your  2m 
FM  rig  is  a  touchtone"™  pad 
for  use  while  operating 
mobile.  A  lot  of  repeater 
groups  have  installed  touch- 
tone  functions  ranging  from 
telephone  dialing  to  direct 
weather  reports.  Recently, 
the  Drake  Company 
Introduced  a  new  mike  with  a 
built-in  louchtone  pad  that 
should  be  of  considerable 
interest  to  many  amateurs, 
The  mike  is  specifically 
designed  for  use  with  the 
Drake  TR-33,  but  can  be  used 
with  other  gear  that  is 
compatible  with  a  500  Ohm, 
dynamic  microphone. 

The  feature  that  makes  the 
Drake  mike  so  interesting  is 
that  you  can  turn  it  over  and 
tap  out  a  telephone  number 
from  your  car.  What's  more, 
the  physical  dimensions  are 
only  6,6  x  8.9x4.3  cm  {2.6,T 
x  3*5"  x  1.7"),  which  makes 
it  just  about  the  same  size  as 
a  regular  microphone. 

The    Model    1525  specifi- 


Tom  Hart  WAUGG 
730  Gay  St. 
V/estwood  MA  Q209Q 


Drake  Touchtone  Review 


--  dial  as  you  drive 


cations  are  pretty  impressive. 
The  frequency  response  is 
300-5000  Hz,  The  encoder 
audio  level  is  internally 
adjustable  from  1  mV  to  5 
mV  and  is  factory  adjusted 
for  Drake  gear.  Finally,  the 
supply  voltage  requirements 
are  7.5  to  15  V  dc. 

After  receiving  the  mike,  I 
had  to  rewire  the  panel 
socket  on  my  Drake  TR-22C. 
The  adjustments  took  about 


one  hour  and  involved 
providing  the  necessary 
voltage  to  pin  number  4  of 
the  panel  jack  along  with 
rel  ocatl  ng  a  grou  n  d 
connection.  On  a  TR-33  no 
rework  is  required;  just  plug 
in  and  it  is  ready  to  go. 

On-lhe-air  performance 
has  rnel  alt  of  my  expecta- 
tions. The  audio  quality  has 
been  found  to  be  comparable 
to    the    original    mike.    The 


tones  #ere  tested  and  found 
to  be  on  the  correct  fre- 
quency and  at  the  proper 
level  I  had  no  trouble 
accessing  my  local  repeater 
on  the  first  try. 

The  mike  has  interested  a 
number  of  local  amateurs 
who  want  a  microphone  and 
touchtone  combination  but 
don't  want  to  build  a  kit.  At 
$49.95,  1  think  that  Drake 
has  a  real  winner.  ■ 
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Jim  Keesler  KBEXF 
3233  Ash  Street 
Ka/amazoo  Ml  49001 


Marine  Radiotelephone 

Conversion 


--  remember  the  80-D? 


Photos  by  K8LKC. 


Fig.  L  The  author's  BIMINt  30  with  top  cover  removed*  This  30  Watt  three  channel  model  is 
one  of  several  Pearce-Simpson  AM  marine  radio  telephones. 


Would  you  believe  a  50 
Watt  AM  transceiver 
for  1 60  or  75  meters  —  or  a 
CW  transmitter  -  or  a  12  to 
375  V  dc  solid  state  inverter 
-  or  a  dandy  collection  of 
parts  for  your  junk  box  -  for 
$20  more  or  less?  Hard  to 
believe  in  this  age  of  inflat- 
ion, but  read  on  .  , , 

This  year  marked  the  end 
of  AM  operation  on  the  2 
MHz  marine  band  (which 
includes  that  venerable  2182 
kHz  calling  and  distress 
channel)  in  the  US.,  with 
marine  radio  shifting  to  their 
new  VHF  FM  band.  Boat 
owners  now  find  their  AM 
radio  telephones  useless  and 
may  junk  them  if  a  ham 
doesn't  get  there  first'.  Some 
rijp  have  already  been  deep 
sixed,  so  you  had  better  act 
fast  if  you  want  one. 

This  article  is  based  on  my 
experience  with  Pearce- 
Simpson  units  used  by  many 
pleasure  and  business  boaters 
on  the  Great  Lakes.  They  are 
similar  in  size  to  2m  FM 
transceivers,  designed  for  12 
V  dc  and  draw  half  an  Amp 
on  receive  and  up  to  17  Amps 
on  transmit.  The  receivers  are 
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solid  state  except  for  the 
rf /converter  stage  which  is  a 
tube  for  protection  against 
static  picked  up  by  the  tall 
boat  antenna.  The  trans- 
mitters are  two  tube  oscil- 
lator-power amplifier  type 
using  a  12JB6  final  with  a 
solid  state  modulator  and  run 
25-50  Watts  input  power  with 
plate  modulation. 

Both  transmitter  and 
receiver  are  crystal  controlled 
and  FT-243  holders  work 
fine.  The  receive  crystal  is 
455  kHz  above  the  desired 
frequency.  Various  models 
have  three  to  five  channels, 
and  some  include  a  standard 
broadcast  receiver.  A  switch 
allows  monitoring  with  trans- 
mitter filaments  off  to  save 
power.  You  may  find  a 
:arbon  push-to-talk  micro- 
phone or  telephone  type 
nandset,  A  pilot  lamp 
ndicates  relative  rf  output 
("tune  for  maximum  bril- 
tance1')  and  a  0.635  cm  (14 
nch)  phone  jack  is  on  the 
?ack  for  checking  final 
;athode  current 

The  transmitter  output 
circuit  is  a  pi-network  plus  a 
arge  loading  coil  in  series 
A/ith  the  antenna  terminal, 
Jesigned  to  load  short  vertical 
intennas  below  their  resonant 
requency,  (A  typical  boat 
tntenna  is  a  vertical  mast 
ibout  6  meters  high  with  at 
east  its  upper  half  being  a 
telical  coil) 

The  channel  switch  not 
)nly  selects  the  receive  and 
ransmit  crystals,  but  also 
elects  individual  plate  tuning 
capacitors  and  taps  on  the 
)late  and  loading  coils  for 
sach  channel.  Thus  all  tuning 
s  preset.  Some  models  have  a 
ront  panel  rotary  switch 
;onnected  to  the  first  twelve 
urns  of  the  loading  coil  for  a 
ine  tuning  adjustment 

Most  of  the  wiring  is 
>oint-to-point  and  easily 
raced  if  you  can't  get  a 
chematic.  The  channel 
election  wiring  to  the  crystal 
ockets,  tuning  capacitors  and 
oil  taps  is  all  color  coded 
Gh.  1  is  brown,  2  is  red,  3  is 
jrange,  4  is  yellow  «  .  . 
ecognize  that  code?).  Some 
inits  have  the  receiver  iTand 


Fig*  2.  Top  chassis  view  of  the  BIM/NI  30.  The  compression  capacitors  C38?  39  and  40  are  the 
plate  tuning  capacitors  for  the  three  channels.  The  paralleled  antenna  hading  capacitors  are 
seen  at  the  lower  center  with  the  series  antenna  loading  coif  above  them.  A  ferrite  bar  inside  the 
coif  increases  its  inductance.  The  receiver  section  is  along  the  top  of  the  picture  with  the 
receiver's  rf  trimmers  mounted  above  the  speaker,  From  left  to  right  across  the  center  of  the 
picture  are  the  12JB6  final,  T-R  relay \  crystal  sockets,  receiver  converter  coil  and  the  rf  output 
indicating  lamp  assembly. 


audio  on  a  circuit  board. 

No  Modification  Needed 

Now  —  how  can  we  use 
these  rigs?  For  openers,  just 
change  crystals,  retune,  and 
you  are  all  set  for  160  meter 
AM,  base  or  mobile.  If  you 
use  a  car  battery  for  your  2m 
FM  rig  in  your  shack,  you  are 
ail  set  for  power  —  just  charge 
it  more  often!  These  rigs  are 
great  for  party  line  operation 
with  your  friends.  Here  in  the 
Kalamazoo  area,  we  use  1 985 
kHz  and  reduce  the  power  to 
25  Watts  (the  maximum 
nighttime  power  for  this 
segment  in  Michigan).  Even 
with  modest  antennas  we  can 
reach  several  states  and  have 
even  heard  complaints  from  a 
tight-knit  group  in  zero-land 
for  using  "their"  frequency! 

Best  results  will  be 
obtained  with  a  vertical 
antenna  (top  or  continuously 


loaded)  with  plenty  of  radial 
ground  wires.  Check  various 
antenna  books  for  more 
information*  However,  a 
single  wire  not  exceeding  one 
quarter  wavelength  and  run  as 
vertical  as  possible  will  load 
and  work  over  short 
distances.  If  your  lowband 
dipote  has  a  parallel 
conductor  feedline,  just  tie 
the  two  conductors  together 
and  use  it  as  your  antenna. 
The  ground  system  is  very 
important.  Use  several  ground 
rods  connected  together  or  a 
water  pipe  if  you  have 
nothing  better,  and  keep  the 
effective  ground  lead  as  short 
as  possible.  In  technical 
terms,  the  antenna  load  must 
have  low  resistance  and  any 
reactance  present  must  be 
capacttive  to  be  loaded  with 
the  original  tuning  setup. 
Other  loads  would  require 
external  tuning  devices. 


Heat  Up  Your  Soldering  Iron 
Now  for  some  easy  modifi- 
cations. Like  CW?  Disconnect 
the  +12  V  dc  feed  to  the 
modulator,  short  the  mod* 
ulatton  transformer  sec- 
ondary and  plug  a  key  in  the 
meter  jack.  Remember  this 
old-fashioned  cathode  keying 
method  puts  the  B+  on  your 
key  when  it  is  up!  You  can 
build  a  simple  455  kHz  BFO 
for  the  receiver 

How  about  80  meter  CW? 
Use  a  receive  crystal  455  kHz 
below  the  desired  frequency 
and  open  the  receiver 
trimmer  capacitor.  Some  of 
the  original  receive  crystals 
may  be  usable  here;  just  add 
455  kHz  to  the  crystal  fre- 
quency and  see  if  it  is  in  the 
band.  Use  an  80  meter 
transmit  crystal  and  tap  up 
on  the  plate  coil. 

Don't  like  crystals?  Build  a 
simple  vfo. 
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Fig,  3.  Rear  and  bottom  view  of  the  BIMINI 30.  From  left  to  right  across  the  rear  panel  are  the 
modulator  transistors^  meter  jack,  B+  inverter  transistors,  12  Vdc  lead  and  the  antenna  binding 
post:  The  final  plate  coil  is  seen  beneath  the  chassis  across  the  end  of  the  channel  selection 
switch. 


Still  not  satisfied?  Remove 
everything  except  the  B+ 
Inverter  and  build  whatever 
you  tike! 

Where  To  Find  Them 

See  your  boating  friends 
or  marine  radio  dealer.  While 
bargaining,  remember  that 
AM  on  the  2  MHz  band  is  of 
no  further  use  to  the  boater. 
While  you  are  at  it,  try  to  get 
the  HF  boat  antenna-  It 
makes  a  good  vertical  if  you 
put  some  ground  radials 
under  it.  Don't  wait, 
however  -  these  rigs  may  not 
be  kept  by  their  owners  very 
long. 

If  you  cannot  find  a  rig 
locally,  send  an  SASE  for 
information  on  what  I  have 
available  or  know  about.  A 
dollar  will  bring  you  copies  of 
schematics,  tuning  procedures 
and  other  information.  I 
would  also  be  interested  in 
hearing  about  your  experi- 
ences with  these  little  gems. 
Please  mail  all  requests  for 
information  lo  PO  Box  2664, 
Kalamazoo  Ml  49003. ■ 


Richard  A.  Watson  WJZOA 
41  Harvest  Street 
Lynn  MA   01902 


Solder 


Soldier 


-  -  sniff  your 


heart  out 


Here  is  a  handy  gadget 
for  picking  up  solder 
from  a  printed  circuit  board 
when  you  are  trying  to  re- 
move a  component  or  excess 
solder.  There  are  commercial 
solder  removers  available  for 
about  five  dollars  that  are 
easier  to  use,  but  unless  you 
need  one  quite  often,  this  one 
works  fine. 

The  large  end  is  turned  on 
a  lathe  to  fit  inside  the  metal 
tube  on  the  end  of  the  XYL's 
vacuum  cleaner  hose.  A  bit  of 
plastic  electrician's  tape  will 


hold  it  there. 

When  you  are  ready  to 
remove  the  solder,  put  the  tip 
near  the  solder  and  melt  it 
with  the  iron.  Put  your  finger 
over  the  3/8"*  hole  and  the 
suction  will  remove  most  of 
the  solder.  If  the  solder  sticks 
to  the  inside  of  the  3/16" 
hole,  you  can  dislodge  it  with 
a  nail. 

The  material  was  teflon, 
but  you  can  use  any  plastic 
that  will  not  melt  if  you 
accidentally  touch  it  with 
your  iron.  ■ 
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a  name 
I  hoi  sous 

it  oil 


For  over  40  years... dedicated  to  amateur 
radio... to  offering  the  finest  products... to 

dependable  service. 


KENWOO 
TS-700A 


The    promise    of    2    meter    operation,,, the 

Kenwood  way.  The  TS-700A  operates  all 
modes:  SSB  (upper  &  lower)  /FM/AM/CW 
and  provides  the  dependability  of  solid  state 
circuitry.  Has  tunable  VFO  and  4  MHz  band 
coverage  (144  to  148  MHz),  Automatically 
switches  transmit  frequency  600  KHz  for 
repeater  operation,  AC  and  DC  capability 
through  its  built-in  power  supply.  Outstand- 
ing frequency  stability  Complete  with  micro 
phone  and  built-in  speaker $599.00 


ICOM  IC-211 

ICOMs  new  fully  synthesized  4  MHz  FM.  USB, 
LSB,  CW  2  meter  transceiver.  100  Hz  or  5  KHz 
steps,  with  dual  tracking,  optically  coupled  VFOs 
displayed  by  seven-segment  LED  readouts.  Fea- 
tures new  styling,  new  versatility  and  a  new 
approach  to  the  integration  of  functions.  A  com- 
pact "do  everything"  radio  for  2-meters.  The 
IC  21  1  .......'. $749.00 


We  stock  the  Bird  Model  43  Wattmeter  and  accessories. 


Puces  subject  tc  change  without  notice 


TEMPO 

VHR 

ONE 


The  Tempo/ ONE  PLUS  offers  full  25  watt  output  or  a 
selectable  3  to  15  watt  low  power  output,  remote  tuning 
on  the  microphone,  sideband  operation  with  the 
SSS/ONE  adapter,  MARS  operation  capability,  5  KHz 
numerical  LED,  and  all  at  a  lower  price  than  its  time  tested 
predecessor.,,  the  Tempo  VHF  ONE. 

Full  2  meter  coverage,  144  to  148  MHz  for  both  transmit  and  receive  •  Fulf 
phase  lock  synthesized  (PLL)  *  Automatic  repeater  split— selectable  up  or 
down  •  Two  built-in  programmable  channels  #  AIJ  solid  state  *  800 
Selectable  receive  frequencies  with   simplex  and    ±600  KHz  transmit 

frequencies  for  each  receive  channel. 

Sold  at  Tempo  dealers  throughout  the  U.S.  and  abroad.  Please  call  or  write 

for  further  information. 

The  VHF/  ONE  PLUS...  .$399.00  The  SSB/  ONE. .  .$1 99.00 


YAESU 
FT-221 R 


A  compact,  versatile  transceiver  designed  for 
the  active  2  meter  enthusiast.  Features  all 
mode  operation  —  SSB/FM/CW/AM  —  with 
repeater  offset  capability.  Advanced  phase 
lock  loop  circuitry,  computer-type  modular 
construction.  Preset  pass  band  tuning  pro- 
vides theoptimun  selectivity  and  performance 
needed  on  today's  active  2  meter  band.  Com- 
plete 144-148  MHz  coverage.  Built-in  AC  and 
DC  power  supplies  and  speaker.  .....  $595.00 


Now, 
meet 
Henry 
Radio . , . 


Walt  Henry      Ted  Henry      Bob  Henry 
W6ZN  W6UOU  W0ARA 

ANAHEIM      LOS  ANGELES     BUTLER 


Plus  a  large  staff  of  highly  qualified  sales  and  service 
personnel  pledged  to  serve  you.  Henry  Radio  carries  large 
stocks  of  all  major  brands.  We  take  trade-ins,  sell  used 
equipment  and  offer  better  terms  because  we  carry  our 
own  financing.  Our  reconditioned  equipment  carries  a 
15  day  trial,  90  day  warranty  and  may  be  traded  back 
within  90  days  for  full  credit  toward  the  purchase  of  new 
equipment.  Export  inquiries  solicited.  Also,  military, 
commercial,  industrial,  and  scientific  users. ..please  write 
for  information  on  our  custom  line  of  high  power  linear 
amplifiers  and  RF  power  generators. 


Henry  Radii 


11240  W.  Olympic  Blvd.,  Los  Angeles,  CaKf,  90064     213/477-6701 

931  N.  Euclid,  Anaheim,  Calif,  92801  714/772-9200 

Butler,  Missouri  64730  816/679-3127 
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E,  van  der  Smissen  WB5ASA 
2427  Clark  Drive 
LaMarque  TX  77S68 


When  the  Lights 

Go  Out 


-  -  prepare  yourself 


There  is  always  a  "hurri- 
cane season"  in  the 
future,  so  it  is  never  too  early 
to  consider  proper  prepara- 
tions. 

Persons  who  have  experi- 
enced severe  hurricanes  have 
greater  respect  for  the  threat, 
and  more  generally  comply 
with  warnings  and  evacuation 
advisories.  A  survey  imme- 
diately following  Hurricane 
Camille  (1969)  found  that 
those  who  evacuated  com- 
prehended the  danger  of  a 
storm  surge  much  better  than 
did  those  who  stayed  behind. 

It  is  difficult  to  compre- 
hend the  magnitude  of  a 
hurricane  disaster  without 
having  had  personal  experi- 
ence with  disasters.  The 
"voices  with  experience"  are 
strangely  ignored,  and  the 
volumes  of  statistics  and 
warnings  do  not  "sink  in.'1 

As  the  years  increase 
since  the  last  major  hurricane, 
respect  for  the  storm 
and  the  flooding  grows  more 
dim.  The  influx  of  people 
into  the  area  who  have  no 
personal  experience  of  hurri- 
canes further  dilutes  the 
"voice  of  experience/*  and 
warnings  now  fall  on  "deaf 
ears." 

More  disturbing  is  an 
emerging  pattern  which 
suggests  that  our  society  is 
fast  losing  its  resilience  and 
its  ability    to   deal    with  the 


long-term  dislocations  and 
frustrations  of  a  natural 
catastrophe. 

This  is  demonstrated  in 
the  sharp  increases  in  alcohol- 
ism, anxiety,  depression,  and 
other  emotional  problems 
following  recent  natural 
disasters  across  the  nation, 
and  around  the  world.  We  are 
facing  a  mental  health  crisis. 

This  spreading  pattern  of 
maladaption  to  disasters,  and 
the  ignoring  of  potential 
disasters,  is  spreading  like  a 
cancer  across  the  face  and 
mentality  of  the  nation. 

What  can  be  done  to  pre- 
pare the  community  and 
nation  to  meet  widespread 
natural  disasters?  We  know 
natural  disasters  are  on  the 
increase  —  earthquakes, 
tornadoes,  floods,  landslides, 
blizzards,  hurricanes.  One  of 
these,  as  a  major  disaster,  will 
strike  in  our  community 
within  the  next  few  years. 

We  are  getting  better  at 
predicting  certain  disasters, 
and  hurricanes  are  the  most 
accurately  predicted  and  fol- 
lowed of  any  natural  disaster. 
But  does  this  prediction  help? 
If  we  do  not  study  and  under- 
stand  proper  preparation  and 
planning,  all  the  warnings  and 
predictions  are  useless, 

A  policy  of  maximal  infor- 
mation, and  responsible  and 
visible  community  leadership, 
is  a  top  priority  item.  With- 


out appropriate  leadership, 
our  disaster  preparations 
themselves  will  be  a  disaster. 
The  role  of  radio  amateurs  is 
generally  not  that  of 
"leader/'  but  that  of  "com- 
municator for  leaders." 

Home  preparation  must  be 
integrated  with  community 
preparation,  and  community 
preparation  must  be  coordi- 
nated with  society  as  a  whole* 
Mental  preparation  is  even 
more  essential  than  physical 
preparation  if  wc  are  to  sur- 
vive as  a  society  when  the 
next  major  disaster  strikes. 

Perhaps  the  two  greatest 
factors  to  produce  casualties 
in  a  disaster  are  inertia,  both 
individual  and  governmental, 
and  the  mental  attitude  of  "if 
we  ignore  it,  it  will  go  away," 
and  "it  won't  happen  here." 

Disaster  planning  in  its 
current  stage  of  development 
to  a  large  extent  is  based 
upon  civil  defense  plans  for 
nuclear  attack,  or  a  minor 
modification  of  these  plans. 
This  type  of  planning,  and 
thinking,  is  diametrically  the 
opposite  of  planning  for 
natural  disasters, 

Plans  for  nuclear  attack 
preparedness  assume  that  out- 
side help  would  not  be  avail- 
able (because  the  whole 
country  would  be  stricken) 
and  evacuation  would  not  be 
feasible.  Natural  disasters  are 
rather  localized  >  and  outside 


p  would  be  available  if 
planned  for  properly;  evacua- 
tion before  and  after  a 
natural  disaster  is  feasible  if 
there  are  places  nearby  that 
are  not  affected  by  the  dis- 
aster. 

A  recent  survey  (1971) 
following  a  natural  disaster 
issued  a  set  of  six  recom- 
mendations for  local  govern- 
ment agencies.  Some  of  these 
recommendations  could 
apply  to  amateur  radio,  and 
to  us  individually. 

1.  Local  governments 
should  establish  emergency 
operating  centers  In  the  event 
of  a  serious  disaster.  These 
should  not  only  be  estab- 
lished, but  also  thoroughly 
tested  periodically.  Who  will 
man  the  center?  How  will  the 
families  be  cared  for  if  a 
person  is  at  the  center? 

2.  Local  governments 
should  ensure  the  existence 
of  emergency  communica- 
tions for  any  foreseeable 
emergency.  Without  "eyes 
and  ears"  to  gather  informa- 
tion, and  without  a  "voice" 
to  communicate  with  sources 
of  help,  the  emergency 
coordinating  center  is  dead. 
These  lines  of  communication 
should  also  be  tested  periodi- 
cally. 

3.  Local  governments 
should  evaluate  and  update 
plans,  procedures,  and  pre- 
paredness measures,  An 
extension  of  this  would  be 
that  these  plans  and  pro- 
cedures should  be  conveyed 
to  the  public  in  adequate 
time;  don't  wait  until  a  dis- 
aster strikes  before  informing 
the  public  what  to  do. 

4.  Provisions  should  be 
made  to  improve  interjuris- 
die  tio  nal  coordination  in 
future  disasters.  This  is  a  big 
problem  in  many  areas,  with 
each  jealous  jurisdiction 
wanting  to  do  it  "his  way," 
or  he  won't  cooperate  with 
the  other  jurisdictions.  We 
must  all  work  together  to 
help  one  another,  and^  with 
knowledge  and  forethought, 
make  area  plans.  A  hurricane, 
for  example,  does  not  strike 
an  isolated  jurisdiction  and 
stop  at  the  boundaries  of  that 
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jurisdiction,  but  affects  a 
wide  area  and  knows  no 
political  boundaries, 

5.  Officials  should  de- 
velop a  country-wide  emer- 
gency transportation  pian. 

6.  A  study  should  be 
undertaken  to  ascertain  the 
best  disaster  communication 
system. 

What  can  we  as  radio  ama- 
teurs do  to  prepare  for  a 
disaster,  and  to  aid  in  a  dis- 
aster? One  of  the  mandates  of 
amateur  radio  is  to  be  a 
source  of  communications  in 
case  of  disaster  or  emergency* 

Our  area  of  competency  is 
communications,  particularly 
during  and  after  a  disaster. 
Before  a  disaster,  commercial 
radio  and  TV,  we  assume, 
adequately  communicate 
with  the  public,  and  public 
service  radio  is  adequate. 
During  and  immediately  after 
a  disaster  much  of  the  "eyes, 
ears,  and  voice"  of  the  com- 
munity will  have  been  lost. 
Amateur  radio  will  have  to 
step  in  with  mobile  and 
portable  communications  to 
fill  this  loss  of  the  other 
services. 

What  can  we  as  amateurs 
do  to  prepare  for  and  meet 
our  obligations?  (Incidental- 
ly, in  making  our  prepara- 
tions, we  also  improve  our 
own  mental  attitude,  which 
in  turn  helps  the  com- 
munity.) 

Two  basic  areas  of  pre- 
paration must  be  considered 
—  our  communications  equip- 
ment, and  how  we  are  going 
to  live  in  the  disaster  area* 

We  must  assume  we  will 
have  to  bring  our  equipment, 
including  power,  and  our 
food  and  lodging  from  out- 
side the  disaster  area  into  the 
area.  We  should  be  "self- 
contained"  to  operate  for  at 
least  five  days.  This  means  all 
of  our  own  food,  water,  and 
lodging,  and  our  equipment  - 
antennas,  rigs,  power,  and 
spare  parts.  We  should 
coordinate  with  local  authori- 
ties before,  during,  and  after 
the  disaster. 

Communications    Equipment 

All  ho  ugh  solid  state  equip- 
ment is  more  difficult  for  the 


average  amateur  to  work  on 
than  is  tube-type,  it  is  more 
reliable  and  requires  less 
power  than  does  the  tube- 
type. 

Except  in  really  isolated 
areas  where  "long  haul"  is 
needed  from  the  disaster  area, 
I  would  not  recommend 
taking  HF  equipment  into  the 
area.  In  1970,  this  recom- 
mendation would  have  been 
otherwise,  as  the  nation  was 
not  so  well  covered  with  VHF 
capability. 

Utilizing  a  battery,  trickle 
charger,  and  a  well -filtered 
power  generator  provides  a 
well-filtered  power  source 
and  steady  power  to  the  rig. 
The  rig  should  be  capable  of 
working  off  a  12  volt  battery. 
The  new  "sealed  batteries" 
would  provide  an  excellent 
source  of  power >  and  elimi- 
nate the  danger  of  spilling 
battery  acid. 

Since  disaster  areas  are 
rather  localized,  and  we  now 
have  a  large  repeater  network, 
two  meters  would  be  the 
equipment  of  choice  for  go- 
ing to  a  disaster  area.  CB 
clubs  all  over  the  country  are 
making  preparations  for 
providing  communications  in 
a  disaster,  but  t  believe  in 
most  areas  two  meters  would 
give  better  coverage.  Al- 
though 10  Watts  output 
would  probably  be  adequate, 
higher  power  would  be 
better.  Using  a  40  Watt  ampli- 
fier would  not  put  too  much 
additional  drain  on  the  bat- 
teries. At  10  Watts  transmit 
power,  and  only  a  50%  duty 
cycle,  a  regular  or  heavy-duty 
car  battery  would  probably 
last  for  several  days. 

Surrounding  the  disaster 
area  there  should  be  two 
meter  stations  and  repeaters 
operating  from  commercial 
power  to  intercept  and  relay 
messages  from  the  mobiles 
and  portables  in  the  disaster 
area. 

Besides  requiring  less 
power,  two  meter  equipment 
does  not  require  as  extensive 
an  antenna  system  as  does  HF 
equipment*  A  Ringo- Ranger, 
or  similar  antenna,  can  pro- 
vide up  to  6  dB  gain  in  a 
small    antenna,   and   Is  easily 


mounted  on  a  high  point 
Ideally,  the  shorter  the  coax 
run  the  better,  but  the  loss 
with  100  feet  of  RG-8/U  is 
only  about  3  dB  and  this  is 
more  than  compensated  for 
by  the  antenna  gain  and  ele- 
vation. 

Why  two  meters  instead  of 
"220"  or  "45CT?  Mainly 
because  there  is  much  more 
two  meter  equipment  avail- 
able. 

One  must  also  consider 
that  it  would  be  easier  to 
carry  a  spare  VHF  rig  than  it 
would  be  to  carry  necessary 
repair  equipment. 

Living   Equipment,  Supplies, 
and  Transportation 

Food,  water,  and  lodging 
are  scarce  in  disaster  areas,  ff 
we  do  not  want  to  be  an 
additional  drain  on  scarce 
resources,  we  should  enter 
the  disaster  area  as  a  self- 
contained  unit.  In  some  areas, 
officials  will  not  let  a  unit 
enter  the  disaster  area  unless 
it  is  self-contained,  or  carries 
its  own  supplies, 

A  "higjveentered,"  four- 
wheel  drive,  closed  truck  or 
van  would  probably  be  best 
for  negotiating  debris-strewn 
roads,  and  could  go  even 
where  roads  are  impassable. 
From  the  standpoint  of  crea- 
ture comfort,  the  self- 
contained  motor  home  would 
be  the  first  choice.  Pickup 
campers  and  vans  would  be 
less  desirable  and  camping 
trailers  and  travel  trailers  least 
desirable,  due  to  problems 
with  pulling,  parking,  and 
navigating. 


Whatever   your  choice  of 

transportation,  there  are 
certain  basic  supplies  which 
you  must  carry  -  food, 
water,  cooking  utensils,  stove, 
bedding,  and  first  aid  equip- 
ment. 

It  is  always  desirable  to 
have  hot  food,  but  this  means 
you  also  need  cooking  uten- 
sils and  a  stove.  There  are 
many  types  of  camp  stoves, 
using  various  types  of  fueL 
Remember  to  carry  the 
proper  type  of  fuel  for  the 
stove  which  you  use-  Simple 
cooking  utensils  are  best. 

Food  is  a  personal  choice, 
but  there  are  some  basics  to 
remember: 

1 .  If  you  take  canned 
food,  be  sure  to  take  a 
can  opener. 

2.  Highly  seasoned  or 
salty  food  requires 
more  drinking  water* 

3.  Certain  foods,  such 
as  canned  tomatoes,  are 
"thirst  quenchers"  and 
reduce  the  amount  of 
drinking  water  you 
need  to  carry. 

4.  Food  should  not 
require  refrigeration  for 
preservation,  or  you 
will  have  to  worry 
about  power  or  ice  for 
refrigeration. 

5.  Don't  carry  food  or 
water  in  glass  con- 
tainers; they  might  get 
broken. 

6.  Water  for  drinking 
should  be  not  less  than 
one-half  gallon  per  per- 
son per  day,  and  one 
gal  lon/person/day 
would  be  better.  ■ 


Check-off  List 

Transceiver 

Vehicle 

Backup  transceiver 

— —  Tow  cable 

Connecting  cables 

Jumper  cables 

Power  cable 

Car  tools 

Amplifier  (if  desired} 

Spare  tire 

Power  supply  (batteries J 

Jack 

Power  generator 

Tire  tools 

Trickle  charger 

Spare  gas 

Antenna 

Water 

Coax 

Canned  food 

Antenna  mast 

Bread 

Mast  guy  lines 

Jelly 

Soldering  iron 

Camping  stove 

Solder 

Bedding 

Spare  wire 

Fuel  for  stove 

Microphone  and  spare 

Toilet  articles 
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YD-844 
Dynamic  Mike 


ADVANCED  COMMUNICATION 

EQUIPMENT 


GTR-24 
World  Clock 


o 


y% 


i 


Left  to  right  -  FRG-7,  Solid  Slate  Synthesized  Communications  Receiver  •    FR-1Q1  Digital.  Solid  State  Receiver  •  SP-101B. 
Speaker  •  FR-101,  Digital  Solid  State  Receiver  *  FL-101,  100  W  Transmitter  •  FL-21Q0B.  1200  W  PEP  Input  Linear  Amplifier 


Left  to  right  -  FT620B,  6  Meter  Transceiver  *  YP-15G,  Dummy  Load  Wattmeter  ■  YO-100f  Monitor  Scope  •  FTV-250, 
2  Meter  Transverter  •  FTV-650,  6  Meter  Transverter  •  F\M01Bf  External  VFO  *  FT-t01E  1 60-1 0  M  Transceiver 


Left  to  right  -  YC-601,  Digital  Frequency  Display   •   YC-355D,  Frequency  Counter   •   FP-301 ,  AC  Power  Supply   •  FT-301S 
Digital,  Att  Solid  State  Transceiver  •  FV-301,  External  VFO  *  FT-221,  144-148  All  Solid  State  All  Mode  Transceiver 
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THE  PACESETTER 
IN  AMATEUR  RADIO 


TS70QA 


$599.00 


2M  ALL  MODE  BASE/MOBILE  TRANSCEIVER. 
SSB  (upper  and  lowui},  FMr  AM  and  CW.  AC  and 
DC,  4  MHz  band  coverage  (144  to  148  MHz).  Dial 
in  receiver  frequency  and  TS-70GA  automatically 
switches  xmitter  Ireq,  600  KHz  for  repeater 
operation,  Xmit,  Rev  capability  on  44  Ch,  witn  tl 
xtals. 


TR-7400A 


$399,00 


2M  MOBILE  TRANSCEIVER.  Synthesized  PLL, 
Selectable  output,  25  watts  or  10  watts,  6  Digit 
LED  freq.  display.  144  146  MHz,  80D  CH  in  5 
KHz  steps.  BOO  KHz  repeater  offset.  Continuous 
tone  coded  squelch  (CTSC).  Tone  Burst. 


TS-B20 


$869.00 


SSB  TRANSCEIVER.  PLL  RF  Monitor  Noise 
Blanker.  Digital  hold  locks  counter  &  display  at 
any  frequency,  but  allows  VFO  to  tune  normally. 
True  RF  compressor  adjustable  speech  processor, 
IF  shift  control  RF  attenuator,  VOX,  GAIN, 
ANTIV0X  and  VOX  detay  controls.  RF  negative 
feedback.  Optional  digital  readout.  D  RS  Dial  High 
stability  FET  VFO. 


TSS20 


S  62  9. 00 


SSB  TRANSCEIVER.  Proven  in  the  shacks  of 
thousands  of  discriminating  hams,  field  day  sites. 
OX  and  contest  stations  and  mobile  installations. 
Superb  engineering  and  styling. 


SP520  $22.95 

Optional  external  speaker  for  better  readability, 

TV  502  $243,00 

TftANSVERTER.  Puts  you  on  2M  the  easy  wey. 
144-145.7  MHz  m  optional  145-146  MHz. 


PS-5 


$79  00 


BYNAMIC  MICROPHONE 
Designed  especially  for 
homes.  PTT  and  Jock 
switches*  600  or  50K  ohm. 


TR-720DA 


$249,00 

2M  MOBILE/BASE  FM  TRANSCEIVER.  Ignition 
interference  control.  2  pole  Xtal  fitter  in  IF  row. 
Protection  for  final  stage  transistor  &  reverse 
polarity  connections.  Priority  Ch.  switch.  Quick 
release  mount.  LEO  CH.  indicators,  Switchable 
TOW  or  1W  output. 


MC5Q 


539.50 


Dynamic  microphone  designed  expressly  for  ama- 
teur radio  operation.  Complete  with  PTT  and 
LOCK  switches,  and  a  microphone  plug,  (600  or 
50k  ohm) 


VFO-820 


— 

■ 

'  1 

• 

- 

2§ 

$145,00 


Designed  exclusively  for  use  with  TS  820,  RIT 
circuit  and  control  switch.  Fully  compatible  wfth 
optional  digital  display. 

VFO  520  (Not  Shown)  S1 16.00 

Solid  State  Remote  VFO.  RIT  circuit  with  LED 
indicator. 


COMMUNICATIONS  RECEIVER.  IJ  10  29J 
MHz,  WWV  and  CB  band,  50  MHz,  144  MHz  con- 
vener optional.  Stable  VFO  &  oscillator  for  5 
fixed  chaneels.  1  KHz  dial  readout.  Xtal  filters 
(SSB/8  pole,  CVWB  pole,  AM/G  pole).  Squelch. 
S  meter.  Noise  blanker. 


S  599  SI 9. 94    R-599 A  $459.00     TS99D-S4 79.00 

SSB  TRANSMITTER,  3.5  to  29.7  MHz.  Stable 
VFO.  1  KHz  dial  readout.  8  pole  Xtal  filter.  AM 
Xmission  available.  Built-in  AC  pwr  supply.  Split 
frequency  control  available. 


TR2200A 


S  229. 00 


PORTABLE  2W1  FM  TRANSCEIVER.  12  Ch. 
capacity.  Removable  telescoping  antenna.  External 
12  VDC  or  internal  NI-CAD  batteries.  146-148 
MHz,  6  CH.  supplied.  Switchable  2W  or  40DmW 
output. 


R300 


S239.00 


ALL  BAND  COMMUNICATIONS  RECEIVER. 
AC,  batteries  or  external  DC.  170  KHz  to  30  MHz 
in  G  bands.  Foreign  broadcasts  or  ham  radio  in 
AM,  SSB  and  CW.  Dual  gate  MDS/FET  transistors 
&  double  conversion.  Sand  spread  dial.  500  KHz 
marker. 
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DRAKE 


KNOWN  FOR  QUALITY 
THROUGHOUT  THE  WORLD 


RECEIVERS 

SSR-1 

General  Coverage,  .5  to  300  MHz 

$350, 0Q 

SPR-4 

Programmable,  Solid  State 

S629.00 

DSR-2 

VLF-HF    Digital  Synthesized  SSB, 

AM,  CW,  ISB,  RTTY 

$2950.00 

R-4C 

C-Line.HF,  160-1  DM 

$599,00 

4NB 

Noise  Blanker  for  R-4C 

$52.00 

5NB 

Noise  Blanker  for  SPR-4 

$70.00 

TRANSMITTER 

T-4XC 

e-Line.  H F.I 60-1 0M 

$599,00 

TRANSCEIVERS 

TR-4CW 

80-10M.  SSB,AM,  CW 

S649.00 

TR-33C 

2M,  FM,  12  CH,  Portable 

S229.95 

MWIK-33 

Mobile/Dash/Desk   Mount  for  TR- 

33C 

5m 2»9b 

34PNB 

Plug-In    Noise    Blanker    for    TR-4 

Series 

S100.00 

MMK-3 

Mobile  Mount  for  TR-4 

$7.00 

RV4C 

Remote  VFO  for  TR-4  CW 

$150.00 

FF-1 

Crystal  Control  for  TR-4 

546.95 

SYNTHESIZER 

FS-4 


General    Coverage   for  4-Line   and 
SPR-4 


LINEAR  AMPLIFIER 


L-4B 


MATCHING  NETWORKS 


MN-4 

MN-2000 

RCS4 

W-4 

WV-4 

7072 

7075 

1525EM 

HS-1 

AA-10 

TV-300-HP 

TV-75-HP 

TV-42-LP 

TV-3300-LP 

TV-5200-LP 


Antenna  Matching  Network.  200W 
Antenna  Matching  Network,  1000W 
Remote  Control  Antenna  Switch 

RF  Wattmeter,  1*8  to  54  MHz 
RF  Wattmeter,  20  to  200  MHz 
Hand  Held  Microphone 
Desk  Top  Microphone 
Pushbutton  Encoding  Microphone 
Head  Phones 
10Wr2M  Amplifier 
300  ohm  High  Pass  TV  Set  Filter 
75  ohm  High  Pass  TV  Set  Fitter 
Transmitter  Low  Pass  Filter.  100W 
Transmitter  Low  Pass  Filter,  1000W 
Transmitter  Low  Pass  Fitter*  1000W. 
1 00W,  6M 


$250.00 


Linear  and  w/power  supply  &  tubes       5895*00 


SI  20.00 
$240.00 
$120.00 

$72.00 
$84.00 
$19,00 
$39.00 
$49.95 
$10.00 
$49.95 
$10*60 
$13.25 
$14*60 
S26.60 

$26.60 
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COLLINS  AMATEUR  EQUIPMENT 


KWM-2A  TRANSCEIVER  $3533.00 

Unmatched  for  mobile  and  fixed  station  applications,  175W 
on  SSB,  160W  on  CW,  Switch  select  up  to  14  optional  Xtals. 
Can  be  used  for  RTTY.  Filter  type  SSB  generation.  Automatic 
load  control,  Inverse  RF  feedback.  Reimeahthty  tuned  variable 
oscillator. 


75S3C  RECEIVER  S2504.00 

Sharp  selectivity.  SSB,  CW  and  RTTY.  Single  control  rejection 
tuning.    Variable   BFO*  Optional  mechanical  filters  for  CW, 

RTTY  and   AM.   2.1   KHz  mechanical  filter*  Zener  regulated 
oscillators,  3-position  AGC. 


32S  3A  TRANSMITTER  $2597,00 

Covers  all  ham  bands  between  3.4  IvTHz  and  30  MHz.  Nominal 
output  of  100W,  175W,  SSB  and  160W  CW.  Dual  conversion. 
Automatic  load  control.  RF  inverse  feedback,  CW  spotting 
control.  Collins  mechanical  filter. 


3QL-T  LINEAR  AMPLIFIER 


SI  536.00 


312B-3  SPEAKER 
$80.00 


1 000  wstts  PEP  on  SSB  and  1000  Average  on  CW.  Single  con- 
trol rejection  tuning  (50  dB).  Variable  BF0,  2.1  kHz 
Mechanical  filter,  Zener  regulated  oscillators,  3  position  AGC. 
Exclusive  comparator  circuit. 


312B-4 
V         SPEAKER  CONSOLE 

$544.00 


319B-5  VFO  CONSOLE 
$1212.00 


516F-S  AC  POWER  SUPPLY 
$440.00 


302C-3  DIRECTIONAL  WATT  METER 

$360.00 


- 


f     lO*B 


^  sr 


DL-1  DUMMY  LOAD 
$170.00 
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BilVQ  THRULINE®  WATTMETER 


O 


•  BUY  ONLY  THE  ELEMENTS  YOU  NEED 
AND  ADD  EXTRA  RANGES  AT  ANY  TIME 

•  READ  RF  WATTS  DIRECTLY 


1 

STANDARD 
ELEMENTS 


Power 

Rang* 


MODEL  43 


5  watts 

10  waits 

25  watt s 

50  watts 

TOO  walls 

250  watts 

500  watts 

10«0  watts 

2500  waits 

5000  watts 


Frequency  Bands  (MHi) 


2- 


25* 


125 


100- 
250 


200- 
500 


400- 
1000 


50H 

100H 

2  BOH 

500H 

1000H 

2500H 

5000H 


5A 

10A 

25A 

50A 

100A 

2S0A 

500A 

1000A 


SB 

10B 

25B 

50B 

100B 

250B 

500B 

1000B 


toe 

25C 

50C 
100C 
250C 
500C 

toooc 


5D 

10D 

25  D 

SOD 

100D 

2500 

500D 

1000D 


SI 

1QE 

25E 

501 

100E 

250E 

500E 

1000E 


Table  2 

LOW- 

power 

elements 


1  waif 

Cat.  No. 

2,5  waft* 

Qit.  No. 

60-D0    MHi 

060-1 

60-80    MHz 

060-2 

80*95    MHi 

08T>1 

8095   MHi 

080-2 

95*125  MHi 

09S-1 

95-150  MHi 

095-2 

110*160  MHi 

110*1 

150-250  MHz 

lSf>2 

150-250  MHz 

150-1 

200-300  MHz 

20O2 

200-300  MHi 

200-1 

25O450  MHz 

250-2 

275-450  MHi 

275-1 

400-850  MHz 

400-2 

425*850  MHz 

425-T 

800-950  MHz 

8QO-2 

800-950  MHz 

80CM 

WE  HAVE  A  COMPLETE  STOCK  OF  ALL  BIRD  WATTMETERS  AND  SLUGS 


i 
Vft 


NATIONAL  RADIO  COMPANY,  INC. 
NRCI    


NCX- 


The  only  1000  wart,  "single  package" 
transceiver.  Heavy  duty  design  . . .  results 
of  50  years  of  design  leadership  in  amateur 
equipment,  State  ot  the  art  speech  pro- 
cessing, linear  amplifier,  power  supply,  all 
in  erne  package.  Nothing  extra  to  buy. 
Covers  all  amateLii  bands  in  the  HF 
spectrum  ...AM,$$'CW 


$1,600 


NCL 


Linear  Amplifier.  A  full  10  dB  gain.  20 
watts  in  2000  watts  cut.  Can  be  driven 
with  one  watt.  Continuous  duty  design 
utilizes  two  8122  ceramic  tetrode  output 
tubes,  designed  for  both  AM  and  SSB 
operation.  The  industry  standard  for  12 
years.  Thousands  in  use  all  aver  the  world. 


$1,200 


O  O^urj  *©  C 


HRO-500 

The  ultimate  short  wave  receiver.  This  synthesized  (phase  lock  loop)  receiver  incorpo- 
rates all  facilities  for  AMF  Single  Side  Band  (SSB),  and  CW  receiption  in  all  frequencies 
from  the  bottom  of  the  very  low  frequency  band  tVLF)  to  the  top  of  the  high  fre- 
quency band  (HF).  National's  "dead  accurate"  dial  means  no  searching  for  trans 
missions,  Dial  up  the  frequency  and  it's  there:  aeronautical,  marine,  CBr  amateur, 
military,  etc.  Continuous  coverage,  ^^  ***%n 

$3,000 


USED  GEAR  •  TRADE  UP  •  FREE  UPS  SHIPPING  ON  PREPAID  ORDERS 


ICOM 


VHF/UHF  AMATEUR 
&  MARINE  EQUIPMENT 


■P 


! 


IC  215.  2  METER  FM  PORTABLE. 
Three  narrow  filters  for  superb  perform- 
ance, 3W  or  400  mW«  15  CH,  capacity. 
MOS  FET  RF  Amp  &  5  tuned  ckts. 
S-meter  front  panel.         $229  DO 


VHF/UHF  AMATEUR 
&  MARINE  EdUIPMEWT 

IC-245.  146  MHz  FM  10W  XCVR.  LSI 
synthesizer  with  4  digit  LED  readout. 
Xmit  &  Rev  frequencies  independently 
programmable.  BO  d8  spurious  attenua- 
tion. 


$499.00 


IC-211.  4  MEG,  MULTI-MODE  2M 
XCVR.  144045  MHz  on  SSB  &  CW, 
plus  146-147  MHz  on  FM.  Work  AMAT 
OSCAR  six  or  seven.  LSJ  synthesizer 
with  7  digit  LEO.  MOS  FET  RF  Amp, 
5  helical  cavities,  FET  mixer  &  3  LF, 
filters, 


$749.00 


$249.00 


IC-502.  6  METER  SSB  &  CW  PORTA- 
BLE XCVR.  Includes  antenna  St  battery 
pack.  3W  PEP  &  stable  VFO  for  fun  & 
FB  QSO's.  Covers  first  SOD  KHz  of  6M 
band,  where  most  activity  is. 


$299,00 


z 


IC-22S.  145  MHz  FM  10W  XCVR.  CMOS  synthesizer  can  be  set  to  any  15  KHz  ch.  between 
146  &  148  MHz  by  diode  matrix  board.  Spurious  attenuation  far  better  than  FCC  spec.  10W 
or  1W.  IDC  modulation  control. 


IC-21  A.  146  MHz  FM  10W  XCVR.  MOS 
FET  RF  Amp  &  5  helical  resonator 
filter,  plus  3  LF.  filters.  IOC  modulation 
control.  Variable  output  pwr:  500  JVIW 
to  1QW  Front  panel  discriminator  meter. 
SWR  bridge.  117  VAC  and  13.6  VDC 

Pwr  supplies.  $399.00 


DV  21,  DIGITAL  VF0.  Use  with 
21 A  to  complete  2M  band. 


IC 


$299.00 


IC-202.  2  METER  SSB 
PORTABLE  XCVR.  Puts 
sideband  in  your  hand! 
Internal  C  batteries  or  ex- 
terna!! 2  VDC.  3W  PEP. 
True  LF.  noise  blanker, 
144.0,  144.2  on  two  other 
200,KHz  bands,selectabJe. 
Hamtronics  stocks  145.2 
and  145.3  146.0  MHz  for 
calling  frequency  &  satel- 
lite band. 


$259.00 


IC-30A.  450  MHz  FM  LOW  XCVR.  1W 
or  1QW,  Low  noise  MOS  FET  RF  Amp 
&  5  section  helical  filter.  22  CH. 
capadty,  S-meter  Si  relative  power  out- 
put   meter,    IDC   modufation   control. 

$399.00 


MASTERCHARGE  &  BANKAMERICARD  ACCEPTED 
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1 


I 


I 


i 


TEMPO 


TEMPO  ONE 
AC /ONE 
VF/ONE 

TEMPO  VHF/ONE 
TEMPO  SSB/ONE 
TEMPO  2020 

FMH 

RBF-1 
DM-20 

rvts-2 


H  F  Transceiver.  80-1 0M.  USB, 

CW&  AM 

399.00 

Power    Supply    for    TEMPO 

ONE 

99.00 

External    VFO    for    TEMPO 

ONE 

109,00 

Transceiver.  2M.  144  yo  148 

MHz.  PLL 

399.00 

SSB     Adapter     for    TEMPO 

VHF/ONE 

199.00 

Transceiver.     80-1 0M.    USB, 

LSB,   CW    and    AM,     PLL. 

Digital 

759,00 

2Wr    VHF/FM,    6   Ch.   Hand 

Held.  144-143  MHz 

199.00 

Wattmeter  &  SWR  Bridge 

42.95 

Desk  Mike.  600  or  50K  ohm. 

PTT  &  Lock  Switches 

39.00 

4  Ch.  Pocket  Scanning  Rcvr. 

99.00 

ATLAS 


21  OX 

21 5X 
OMK 

220CS 

35G-XL 

DDfiXL 

305 
311 

350-PS 
DMK-XL 


Transceiver.  10  80M.  200W 

679.00 

Transceiver.  15-1 60M,  200W 

679.00 

Deluxe  Mtg.  Kit  for  21  OX  & 

21 5X 

48.00 

AC  Console  for  21  OX  &  215X 

149,00 

Transceiver.  SSB.  Solid  State. 

10-160M.  350W. 

995.00 

Digital  Dial  Readout  for  350- 

XL 

195.00 

Plug-In    Auxiliary    VFO.    For 

350- XL 

155.00 

Plug-In  Auxiliary  Crystal  Os- 

cillator for  350-XL 

135.00 

AC    Pwr    Supply    w/Spkr    & 

Phone  Jack  for  350-XL 

195.00 

Mobile  Mounting  Bracket  for 

350-XL.  Easy  Plug-In 

65.00 

SWAN 


700  CX 

VX-2 

SS-16B 

MARK  II 


1200  X 


FP-1 


Transceiver.  700W  PEP.  SSB. 
80-1 0M.  USB,  LSBorCW 
Plug-In  VOX  for  700  CX 
Super  Selective  IF  Filter  for 
700  CX 

Linear  Amplifiere  Full   Legal 
Power.  W/100W  input-  80-10 
ML 

Portable  Linear  Amplifier. 
1200W  PEP.  SSB.  700W,  Ch. 
300W,  AM.  80-1 0M. 
Hybrid  Telephone  Paten,  Con- 
nect Rcvr/Xmitter  to  Phone 
lines 


649,95 
44.95 

99.95 


849.95 


349.95 


64.95 


FC-76 

Frequency   Counter.   5   Digit 

LED 

169.95 

WM6200 

In-Ltne    Presicion    Wattmater 
for    2M.    2   Scales   to   2O0W. 

Reads  SWR, 

59.95 

FS2 

SWR  Si  Field  Strength  Meter 

15.95 

SWR-3 

Pocket  SWR  Meter 

12,95 

SWR^IA 

Relative  Power  Meter  &  SWR 

Bridge 

25.95 

W2000 

In-Line   Wattmeter,   3  Scales 

to  2000W.  3.5  to  30  MHz 

59.95 

WM-3000 

Peak/RMS    Wattmeter.    Tells 

The  Truth  About  SSB 

79.95 

FS1 

Pocket  Field  Strength  Meter 

10.95 

WM1500 

In-Line   Wattmeter.   4  Scales 

to  1500W.  2  to  50  MHz 

74.95 

MARK  11 

Linear   Amplifier.    Full    Lena! 

1200  X 


Power.  W/100W  input.  80-10 

M,  849.95 

Portable      Linear     Amplifier. 

1200W  PEP.  SSB.  7Q0W,  CW. 

3O0W,  AM.  80-10M,  349.95 


USED  GEAR  •  TRADE  UP  •  FREE  UPS  SHIPPING  ON  PREPAID  ORDERS 


NYE  VIKING 


No- 114-310-003     $8.25  No.  114-31 0-004GP    $50.00       No.  114-404-002    $18.50 


No,  SSK-1     $23.95 


No.  250-46-1     $36,50 


No,  250-46-3     $44,50 


No.  250-20-T     $19,95  No.  250-0025-003    $212 


NPC 


2.5  AMP 


4  AMP 


6  AMP 


12CB4  29.95 


103R  39.95 


104R  49.95 


12  AMP 

108  RM 

99.95 


25  AMP 


109R  149.95 


VIBROPLEX 


«* 


PRESENTATION" 
66.00 


ORIGINAL 
39.95 


** 


41 


LIGHTNING  BUG 
39.95 


tt 


"CHAMPION 
31.50 


VIBRO-KEYER 
33.00 
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y\       ,  3  Kilowatt  Tuner  Matches 

£jdnf/On—  Everything  From  160  to  10 


160.10  MAT 

Built-in 
Wattmeter 

Front  Panel  Antenna 
Selector  for 
Coax,  Balanced 
Line  and  Random 
Wire. 


only  $299*50 


1000  to  1200  WATTS  OUTPUT 
TO  YOUR  ANTENNA 

Denton.  SUPERAMP 


DenJ/arL- 

Super 
Tuner 

160-10  Meters 
Balanced  Line, 
Coax,  Random 
or  Long  Wire 
Maximum  Power  Transfer,  Xmitter  to  Antenna. 

1  KW  Model  $1 29.50        3  KW  Model  $229.50 


DenffOTL.  ANTENNAS 

The  Shy  Openers 


^ 


&KYMASTER 

A,  luHy  duvelnpfetl  end  I  tried  27  iaat 
«'P1I«»  inlinm  comm  entire  ID,  16.  20, 
encMO  mirier  hindi  uilng  only  aii»  do-rivr  I  y 
applied  wive  trpfi,  A  toU  V4  wiHMtmitt 
an  2fi  itnHn.  CQ«itrM<n*d  -of  kpiyy  ii?tm 
l»ii  aluminum  with  «  fiielocv  tuned  ind 
iei|«d  HO  Trap,  iKYMASTEH  e  waathar- 
pr Qof  And  with  tUnrir  wind  i  up  to  B0  ntph . 
Htndlei  t  KW  pow<>  \mvmt  and  ■■  li" 
ground,  r<»f  or  lower  mounting  A*dle4i 
included  In  Owf  tow  priCH  nf 


$499.50 


If  *m  ampM «*  rttr  m  DimMng  of  buying  doesn't  defer**  at  toast  1000  to  1200  um  output, 
ip  the  antenna,  you're  buying  the  wrong  arnpJifa>r 

Ow  Nt*  Super  Amp  n  tweeping  0*  country  because  harm  tma  reafezed  that  rh*  DenTron 
Ampl.fMr  wit  othwr  id  the  antenna,  <  output  power!,  what  other  merarfaciufari  rata  m  mput 

pCWe*. 

The  Super  Amp  rum  •  fu*  3000  wera  P,EJ»,  input  on  SSB.  and  1000  warn  DC  on  CWr  RTTV 
or  SSTV  160  10  metan.  tht  nunmum  lags)  power. 

The  Super  Amp  *i  compact,  low  profile.  h»  «  total  one-pieue  cabinet  aaaurtng  miimum  TV1 


flit  taaet  oi  our  ampJif taw,  the  power  mppty,  h  a  continuous  duty,  **H  -contained  supply  burli 
tor  conlett  performance. 

Wi  mounted  the  4      911  At,  industrial  workhnrie  tube*,  m  a  cooling  chamber  featuring  the 
on-demand  van  able  cooi ing  vytiern , 

The  harm  ei  DenTron  pride  th*mu-t*w  on  quality  wort,  a/id  we  fight  to  keep  prices  down.  Theft 
why  the  dynamic  DenTion  Linear  Amndf  mi  beau  them  all  at  S499.50. 


NOW  AVAILABLE  WITH  &72  H1  FOR 


$574*50 


$84.50 


Alio  10  m  raiomior  far  lop  maunUny  on 
SKY  MASTER. 


$29.50 


1 

1 


SKYCLAW 

A  lunwbi*  mnnneend  hgh  oirfofmuit* 
HrtieU  iniinne.  dnifnd  far  4X1  80.  16Q 
«i»  opMrtnon      tKVCLAW  pm  yni 

rh»  full  uwrnj  iQKtrum  COWfp 

■AND  bandwidth 
iMvtPnl  EhHrJ 

110  « 

10  M0 

40 

TkdUiu    aai    eieaiBMMi   a 

■eipcnw 
wife  h  ■ 

HI    100 


TRIM-TENNA 

Tht  iftTftnn*  you*  neighbor!  will  love   The 

nrnir  DpnTron  Trim  Fnnnii  iwj[h  i'li  mrlnt 
beem  ii  de^njrmd  for  the  diiwimmaling 
uniuut  who  wants  fmliatie  perf ormina 
in  in  inviroTirmn lil'V  appeall ng bwrn  it" I 
raelly  loaded'  Up  front  there']  1  13  Tout 
B  inch  directcr  with  pwojien  Hy  0  eaili. 
And,  7  fivt  behind  n  1  15  foal  driiin 
tlertwni  fed  directly  with  52  ohm  coen 
The   "Tnm-Ttnna   mountl  anil v   Ind  inheT 

■  diffvrinca  hi  on  tfn  m  oarformanc*  be 

twin  ttn  TrJm-Tfnm  ind  thil  dipole. 
tone  wir»  or  intirttd  V'm  vou'tii  tmr 
mine     4  46  Forwirct  Gem  Om  Dipote 


$129.50 


*h^5 


$79.50 


ALL  SAND  DOUBLET 

mlKPmlO  awam.  Hm 
of  130  tort  114  p  nranded 


EX.1 

fiw  OwiTiae  ix  1  Vameri 


■wwaaaaii  f  ii  in  .   Tta IX  1  % •  toi 

1  aanar.  V  wr«.  Uv  «d>i 
rent      Tfce  EX-1  •  Sh 


$59.50 


DenfiOTL.  ANTENNA  TUNER 

The  80'10  Skymatcher 

Haie't  an  miiomui  iunei  Fqi  SO  ihraugh  10  myters,  tiendlcK  500  w  P.E.P.  and  metchet  your 
52  ohm  Tremceivrjr  to  a  random  wir&  antunnn. 


AHUMH'A 


Continuous  tuning  3,2  -  30  me 

"L"  network 

Cernmic  12  pcrfiition  rotary  iwltch 

SO— 239  roccptioiol  to  tranimitior 

Random  wire  tuner 

3000  volt  capacitor  tpadrig 

Tapped  inductor 

Ceramic  antenna  feed  thru 

7"W.5'H.9'D,.WBighT:   Bib*. 


N 


ZWOTL  KB-mX! 


$59.50 


DenSon.  w-2  pad 

INLINE  WATTMASTER 

Read  forward 

and  reflected 

watts  at  the 

same  time  wm-  ^V 


l 


fired  pf  EtoniUnt  JWlUlwHU  and 

Ewary  taaioui  hem  knowt  he 
for  thai  per  feci  match.  So  ui 


read  both  forward  and 
with  the  DenTron  W  2  Duaa 


$24.50 


wattage  Mrnultanaouily 
ImeWattmatar. 

$99.50 


USED  GEAR  •  TRADE  UP  •  FREE  UPS  SHIPPING  ON  PREPAID  ORDERS 


I 


I 


TRITON  IV 
EQUIPMENT 


INC. 


MODEL  940  $97.00 

ONE  -  SIXTY  CONVERTER 


MODEL  949  $169.00 

REMOTE  VFO 


TRANSCEIVERS 

MODEL  540-900W,  SSB/CW 
3.5-30  MHz  $699.00 

MODEL  544-  DIGITAL,  900W 
SSB/CW,  3.5  -  30  MHz 

$869.00 


MODEL  944  $197.00 

DIGITAL  READ  OUT/COUNTER 


MODEL  262 -G  $199. 

DELUXE  POWER  SUPPLY 


z 


ARGONAUT 


MODEL  S09  $399.00 

SW,  SSB/CW,  3.5-30  MHz 


LINEAR  AMPLIFIER 

MODEL  405  $159.00 
100W,  3.5  -  30  MHz 


AMMETER 
207         $14.00 


XTAL  CALIBRATOR 
206         $96.95 


KEYERS 


ELECTRONIC  KR-50 

$110.00 


ELECTRONIC 

KR90-A  $67.00 


ELECTRONIC    KR-5A 
$38.50 


KR-2A 


$15.00 


KR1-A 


$35.00 


o 
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G.  L.  Katzenberger  KL71BQ/B 
603  3.  Market  St. 
Troy  OH  45373 


Ten-Tec  Mods 

--  improving  a  popular  transceiver 


The  Ten-Tec  Argonaut 
has  proven  itself  to  be  a 
reliable  high  performance  rig, 
ideal  for  portable/emergency 
as  well  as  fixed  station  use. 
Even  so,  there  are  several 
modifications  that  can  make 
the  Argonaut  more  enjoyable 
to  use- 
Relocation  of  Drive  and  Mike 
Gain  Controls 

One  of  the  major  aggrava- 
tions in  operating  the 
Argonaut  is  the  placement  of 
the  important  drive  and  mike 
gain  controls  on  the  back 
panel,  while  the  relatively 
useless  meter  sensitivity  con- 
trol is  on  the  front  panel.  If 


the  drive  control  were  easily 
reachable  so  that  it  could  be 
turned  down  while  the 
resonate  control  is  peaked, 
there  would  be  no  need  to 
desensitize  the  meter. 

Fortunately,  it  is  a  rela- 
tively simple  modification  to 
move  the  drive  and  mike  gain 
controls  to  the  front  panel  by 
replacing  the  meter  sensitivity 
pot  with  a  dual  concentric 
25k  pot.  The  procedure  is  as 
follows: 

NOTE:  These  instructions 
assume  that  Ten-Tec  has 
always  used  the  same  color 
coding  in  the  wiring  harness. 
Since  this  may  not  be  the 
case,     protect    yourself    by 


View  of  front  panel  after  modification,  showing  new  dual 
drive  and  mike  gain  control.  The  main  tuning  knob  with 
spinner  is  the  one  used  on  the  Triton  IV  and  is  a  direct 
replacement  for  the  Argonaut  knob.  The  Triton  knob  is 
ami /able  from  Ten -Tec  for  $It  postpaid. 


#21-920)*  Replace  the  mike 
and  speaker/phone  jacks, 

5.  The  wires  for  the  mike 
gain  control  all  originate  on 
the  top  of  the  chassis  at  the 
rear  socket  for  the  sideband 
generator/fitter  board  Pull 
them  through  to  the  top  of 
the  chassis  and  twist  them 
together  for  identification. 

6.  The  2  grey  and  1  white 
wire  from  the  drive  control 
should  be  fed  to  the  top  of 
the  chassis  through  the  same 
grommet  that  the  mike  gain 
wires  were  just  pulled 
through. 

7.  The  yellow  wire  that 
went  to  the  drive  pot  con- 
nects to  the  bias  pin  on  the 
socket  for  the  rf  power  amp 
board.  Remove  the  yellow 
wire  and  solder  a  new  longer 
one  to  the  bias  pin.  Feed  the 
new  yellow  wire  up  through 
the  space  in  front  of  the  rf 
front  end  box  and  then  route 
it  along  with  the  existing 
bundle  o1  wires  that  runs 
along  between  the  rf  front 
end  and  VFO  and  then  goes 
down  behind  the  VFO  and 
under  the  edge  of  the  TX-RX 
mixer  board. 

8.  Now  that  all  of  the 
wires  for  the  two  pots  are  in 
the  correct  general  area,  route 
them  next  to  the  chassis 
between  the  front  sockets  for 
the  control  board  and  the 
sideband  generator /filter 
board  and  on  over  to  where 
the  pot  will  mount. 

9.  Dress  the  wires,  trim 
them  to  length,  and  solder 
them  onto  the  dual  pot.  (It  is 
easier  to  wire  the  pot  before 
it  is  mounted  on  the  sub- 
panel.)  Refer  to  Fig.  1  or  to 
the  notes  you  made  earlier 
for  correct  placement  of  the 
wires.  Bend  the  resistor  pro- 
truding from  the  side  of  the 
meter  switch  90°  out  of  the 
way  and  mount  the  dual  pot 
on  the  subpaneL  At  this  time, 
the  22k  resistor  (R15)  asso- 
ciated with  the  drive  control 


Fig.  h  Wiring  the  dual  pot.  Mike  gain:  h  Yellow  wire  from 
sideband  generator  rear  socket,  pin  2;  2.  Green  wire  from 
sideband  generator  rear  socket,  pin  3;  3.  Black  wire  from 
ground  lug  near  sideband  generator  rear  socket.  Drive:  4t  2 

grey  wires  (I  from  wiper  of  S3B,  1  from  Rl3)t  1  yellow  wire 
from  rf  amp,  pin  5;  5.  White  wire  from  53B,  contacts  2  and  4; 
6.  R1 5  to  ground. 


tracing  the  wiring  to  RHand 
R16  and  making  notes  of  the 
colors  and  locations  of  each 
wire  before  disconnecting  any 
of  them, 

1 .  Remove  the  knobs,  top 
and  bottom  covers,  end 
pieces,  and  false  front  panel. 

2.  Remove  all  of  the 
plug-in  circuit  boards,  but 
before  doing  so,  take  a  San- 
ford  Sharpie  or  other  Fine 
point,  non-watercolor, 
ma  rks-on -any  thing  marker 
and  put  an  "F"  on  each 
board  on  the  end  closest  to 
the  front  panel  to  avoid 
getting  them  in  backwards 
during  reinstallation. 

3.  Remove  the  meter  sen- 
sitivity pot  from  the  front 
subpanel.  Tack  solder  a  small 
25k  trimpot  to  the  back  of 
the  meter  switch  where  the 
wires  from  the  sensitivity  pot 
attach  and  discard  the  old 
wires. 

4.  Remove  the  nuts  from 
the  mike  and  speaker/phone 
jacks  and  swing  them  out  of 
the  way.  Unsolder  the  wires 
from  the  drive  and  mike  gain 
pots.  Remove  the  pots  from 
the  back  panel  and  fill  the 
holes  wiih  3/8"  hole  plugs 
(such     as      Radio     Shack 
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can  be  grounded  to  the  pre- 
existing  lug  near  the  edge  of 
the  chassis.  The  dual  pot  that 
I  used  was  a  Centratab 
Fastach®  II  series  snap- 
together  unit  consisting  of  an 
F125K  and  R125K,  both 
taper  C-l  (linear  taper)  and 
suitable  snap-in  shafts. 

10.  Double  check  your 
wiring.  Replace  the  circuit 
boards,  being  careful  to  put 
them  in  the  right  way,  and 
fire  up  the  rig  to  check  it  out. 
Ensure  that  you  have  the  pots 
wired  so  that  clockwise  is  the 
increasing  direction.  Adjust 
the  meter  sensitivity  trimpot 
to  give  a  full  scale  reading  at 
the  rated  power  output. 

1 1 .  Replace  the  covers 
and  knobs.  This  completes 
the  modification. 

Reverse  Polarity  Protection 
for  the  Argonaut 

With  care,  a  reverse 
polarity  accident  need  never 
happen.  However,  anyone  can 
have  a  bad  day  now  and  then, 
and  enough  Argonaut  owners 
have  blown  up  their  rigs  with 
reverse  polarity  that  Ten-Tec 
has  a  pre-packaged  kit  that 
includes  replacements  for 
everything  that  pops  when 
the  Argo  is  powered  up  back- 
wards. 

There  are  two  approaches 
to  reverse  polarity  protection. 
The  quick  and  dirty  way  is  to 
install  a  silicon  rectifier  diode 
between  the  center  pin  of  the 
power  jack  and  the  junction 
of  C44  (1000  uF  16  V)  and 
the  black  wire.  The  diode 
should  be  conservatively 
rated  (3  A  50  pi v  will  do)  and 
installed    with    the    cathode 
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Detail  showing  the  dual  pot  after  installation.  As  can  be  seen,  there  is  plenty  of  room  for  the 
larger  pot.  The  solder  lug  at  center  bottom  is  factory  installed  and  pro  vides  a  perfect  place  to 
ground  R15. 
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Rear  panel  view  showing  the  location  of  the  fuse  post. 
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Argonaut  speaker  as  modified  by  homemade  "LtJ  bracket  and  2 pin  plug  and  socket  set  (Radio 
Shack  #274*342),  al lowing  cover  to  he  detached  for  added  convenience  while  working  on  rig, 


A  good  low  resistance  connection  to  a  car  battery  being  used  as  a  power  supply  is  important  f 
especialfy  if  you  a  fie  powering  a  high  current  food  device  such  as  the  Ten-Tec  405  Linear.  A 
good  way  to  get  such  a  connection  is  with  a  battery  post  damp  with  stud  and  wing  nut 
terminal.  Shown  here  is  a  Be/den  -7495  from  a  NAPA  auto  parts  jobber.  A  similar  item  is 
available  in  the  Sears  catalog. 


(banded)  end  toward  the  + 
side  of  C44  as  shown  in  Fig. 
2. 

The  drawback  to  this 
method  is  the  approximately 
.7  V  forward  voltage  drop 
exhibited  by  silicon  diodes. 
When  operating  on  weak  bat- 
teries or  other  marginal 
power  sources,  this  voltage 
drop  could  cause  chirp  or  loss 
of  VFO  voltage  regulation. 

A  better  approach,  offer- 
ing more  protection  to  the 
rig,  is  the  method  used  in  the 
Model  405  linear  and  other 
models  in  the  Ten-Tec  line. 
The  power  lead  is  fused  and 
the  fuse  is  followed  by  a 
reverse  biased  diode  between 
+  and  ground,  as  shown  in 
Fig,  3.  Under  conditions  of 
correct  polarity,  the  diode 
has  no  effect,  but  if  polarity 
is  reversed,  the  diode  con- 
ducts heavily  and  blows  the 
fuse. 

It  would  be  possible  to 
install  the  diode  inside  the  rig 
and  make  up  an  in-line  fuse 
power  cord,  but  a  neater 
installation  results  from  the 
use  of  a  panel  mount  fuse 
holder.  The  space  available 
for  mounting  is  tight,  so 
select  a  fuse  holder  that  does 
not  stick  too  far  behind  the 
panel  {a  Radio  Shack 
#270-364  is  satisfactory). 
The  mounting  location  is 
slightly  to  the  left  of  the 
power  jack.  It  will  be  neces- 
sary to  remove  the  top  and 
bottom  covers  and  the  end 
piece  closest  to  the  power 
jack.  Also,  remove  the  screw 
that  holds  the  receiver  output 
trimmer  strip  and  swing  the 
strip  up  out  of  the  way, 

A  ffi*  hole  is  needed  for 
the  fuse  holder.  Use  of  a 
Greenlee  punch  will  minimize 
the  amount  of  metal  chips 
that  fall  inside  the  rig.  You 
may  have  to  snip  the  edge  off 
the  bakelite  plate  on  the 
power  jack  to  provide 
clearance  for  the  fuse  post. 

Run  a  wire  from  the 
center  pin  of  the  power  jack 
to  the  side  connection  on  the 
fuse  holder.  Connect  the  * 
side  of  C44  and  the  black 
wire  to  the  end  connection 
on  the  fuse  post,  and  place 
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the  diode  (at  least  3  A  50  piv) 
in  parallel  with  C44.  The 
diode's  cathode  (banded)  end 
goes  to  the  +  side  of  C44  and 
the  other  end  goes  to  the 
grounded  lug  on  the  terminal 
strip  where  the  -  end  of  C44 
grounds. 

Shake  out  the  drill  chips 
and  swing  the  trimmer  strip 
back  down  and  replace  its 
screw.  Check  to  make  sure 
that  none  of  the  bare  wires 
from  the  trimmer  strip  are 
shorted  to  each  other  or  to 
anything  else.  Reinstall  the 
covers. 

Put  a  1  A  fast  blow  fuse  in 
the  holder.  Under  no  circum- 
stances should  you  use  a  slow 
blow  fuse;  to  do  so  might 
result  in  the  diode  popping 
before  the  fuse  does.  Since 
the  Argonaut  does  not 
actually  draw  a  full  I  A  of 
current,  a  1  A  fuse  allows 
enough  headroom  to  power 
small,  low  current  accessories 
such  as  an  audio  filter  and 
crystal  calibrator  from  the 
rear  panel  auxiliary  power 
jacks.  ■ 


Converting  Kings  KC-89-66  BNC  Video  Termination  into  a  QRP  dummy  load.  Left  is  stock  unit 
with  75  Ohm  %  W  film  resistor.  Middle  shows  installation  of  51  Ohm  2  W  carbon  resistor. 
Because  of  the  2  W  resistor's  larger  lead  size}  it  is  necessary  to  enlarge  the  holes  in  the  center  pin 
and  case.  Right  is  assembled  unit  Because  of  the  heat  sink  effect  of  the  case,  the  dummy  load 
can  handle  up  to  5  W  for  short  periods. 
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HOBBY-WRAP-30  wire-wrapping,  stripping,  unwrapping  tool  for  awg  30  (.025  square  post) 
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Computer  Logger 


-  -  for  those  who  keep  log  books 


James  C.  Berets  WAl  UOU 
33  Arrow  Head  Drive 
Stamford  CT  06905 
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After  reading  the  article 
by  Robert  Hatch 
W0TBL  (73,  Holiday,  1976, 
page  84)  on  the  use  of  a 
computer  to  print  log  sheets, 
I  decided  that  this  sort  of 
project  was  one  which  I 
might  pursue.  Unfortunately, 
I  do  not  have  access  to  a 
computer  using  FORTRAN, 
haven't  the  foggiest  notion  of 
how  FORTRAN  IV  works, 
and  was  reluctant  to  impose 
on  people  who  do.  However, 
I  have  just  finished  a  half-year 
course  in  BASIC  pro- 
gramming on  the  PDP-8/e  and 
decided  that  this  was  more 
my  speed.  This  final  fact 
placed  the  objective  within 
my  grasp. 

The  program,  as  shown  in 
Fig.  1,  is  relatively  straight- 
forward for  anyone  familiar 
with  BASIC,  Almost  all 
commands  in  the  program 
have  been  abbreviated  to 
their  three  letter  abbrevia- 
tions. The  back  slashes  allow 
more  than  one  com- 
mand to  be  placed  on  a  line. 
Inputs  are  provided  for  the 
number  of  QSOs  per  log  page 
and  number  of  pages  desired, 
while  string  variables  are  in- 
put for  the  printing  at  the  top 
of  each  log  page  of  name, 
QTH,  and  callsign  of  the 
operator.  These  inputs  allow 
for  the  user's  own  infor- 
mation and  allow  more  than 
one  person  to  use  the  same 
program. 

I  found  the  elimination  of 
a  column  for  "power" 
necessary  due  to  the  fact  that 


standard  teletype  paper  is 
only  8M>  inches  wide.  Not 
enough  room  would  remain 
for  other  information  if  I 
included  a  column  for  power. 
Since  most  people  usually  use 
the  same  power  on  any  given 
mode,  I  included  the  power 
designation  at  the  top  of  each 
page  for  CW  and  voice  modes. 
If  desired,  the  power  to  be 
used  could  be  entered  in  the 
"other"  column. 

The  judicious  use  of  semi- 
colons, commas,  and  quo- 
tation marks  containing  a 
number  of  spaces  creates  the 
proper  spacing  in  the  page 
heading.  This  technique  also 
extends  the  last  name  of  the 
operator  and  city  name  to  a 
maximum  of  twelve  char- 
acters (string  length  is  a  max- 
imum of  six  characters  with 
the  PDP-8/e). 

Obviously,  the  most 
efficient  way  to  execute  the 
program  would  be  on  a  high 
speed  line  printer.  However, 
it  would  be  just  as  easy  to  set 
the  computer  to  its  task  and 
have  it  print  your  log  book 
on  a  TTY  while  you  sleep  (if 
you  can  stand  the  noise), 

One  final  note:  This  pro- 
gram is  by  no  means  hard  and 
fast.  It  is  readily  adaptable  to 
the  whims  of  the  user.  From 
this  basic  (no  pun  intended) 
format,  one  could  print 
special  contest  logs  to  ac- 
commodate for  special  ex- 
changes or  print  a  log  ex- 
pressly for  the  traffic  handler. 
The  possibilities  are  almost 
infinite.  ■ 
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INTERNATIONAL  DATA  SYSTEMS.  INC- 
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CANADIANS! 

Eliminate  the  Customs  Hassles. 
Save  Money  and  get  Canadian 
Warranties  on  IMSAI  and  S-100 
compatible  products 

IMSAI  8080       KIT  S  838.00 

ASS.  $1163.00 
(Can.  Duty  &  Fed,  Tax  Included) 
AUTHORIZED  DEALER 

Send  $1,00  for  complete   IMSAI 

Catalog. 

We  will  develop  complete  applica* 

tion  systems. 

Contact  us  for  further  information. 


Rotundra 
Cybernetics 


*& 


Box  1448,  Calgary,  Alta.  TZP  2H9 
Phone  (403)  283-8076 


R13 


computer 

depot  inc. 

351 5  W.  70th  Street 
Minneapolis  MN   55435 

Upper  Midwest 
Headquarters  for 

PROCESSOR  TECHNOLOGY,  IMSAI, 
POLYMORPHIC  SYSTEMS,  DIGITAL 
GROUP,  WAVE  MATE,CROMEMCO, 
VECTOR  GRAPHICS,  TDL,  SEALS, 
TARBELL,  MICRO  DESIGNS, 
NORTH  STAR,  NATIONAL  SEMI 
CONDUCTOR,  FAIRCHILD  SEMI- 
CONDUCTOR, MOSTEK,  E&L 
INSTRUMENTS,  SAMS,  TAB, 
HAYDEN,  WILEY,   MG-GRAW   HILL 


Catalog  Free 
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$699  builds  Equinox  100 


THE  FRONTRUNNER 

Equinm  T0O,Mi*  the80SOCPU<'S-100  Bus 
computer  kit  that's  yean*  in  front  of  Altai! ' 
and  IMSAI  in  design,  function  and  ironl- 
panel  programming  tapabilnv    M  Sti^*}., 
it  s  clearly  The  Froniruniwr  Write  for 
iree  specs  to  Parasitic   Engineering 
P.O    B6k-fc314    Albany,  CA  9470b 


The  lrnntrunr*er  fiom  Parasitic  f  rtjiirnrrfing 
trade  vn  I  s  lm 


NEW! 


*  $29.95 
DVM  k« 


Thanks  to  a  product  breakthrough,  digital 
voltmeters  are  available  at  a  bargain  price. 
What  are  you  waiting 


Features; 


1)  Uses  new  Motorola  3"*  digit 
DVM  chip, 

2)  Autozero*  tulopaluih  with 
minus, 

3)  Up  to  ±0.05%  jtecwraey. 

4)  Over^vollAfce  protected*  NO 
JUNK  PARTS,  Jumbo  LED  Dif 
pUy, 

5)  Two  voltage  ranics:  0-199.9 
fflV,  0-1.999  V.  Attenuator*  for 
higher  range*  available,  AC 
volts.     Oh  mi     ranges    available. 


Add  SI  SO  for  postage.  CA  residents  add 
S 1 .80  tax.  Buy  two  and  save  S3 .00  > 

Gary  McClellan  and  Co.      Box  2085 

„„„                              1001  W.  Imperial  Hwy> 
G10  La  Habra  CA  90631 


BITS,  BYTES 
&  BALONEY! 

For  all  of  you  non-aficionados  of  the  Computer 

BIT  —  an  electrical  signal  or  logic  level  (like 
the  zero  or  one  ol  the  Sinary  numbering  system) 
—  Motorola's  M6S0Q  is  ail  8-bit  MPU. 

BYTE  —  a  set  of  eight  electrical  signals,  or 
logic  levels  (bits)  —  The  M6800  is  capable  of 
addressing  65,000  bytes  of  memory. 

BALONEY  —  the  state  -of  the  -MPU-art  that  says 
that  you  must  be  a  trained  computer  expert  to 
use  a  Microprocessor  in  a  practical  manner. 
More  and  more  "individuals"  are  becoming  self- 
styled  computer  'experts'  at  home,  with  their 
own  MPU  hits.  They  ate  doing  things  that  others 
said,  "couldn't  be  done,"  (just  because  they 
forgot  to  ask). 

HOWS  TOUR  CHANCE  —  for  only  S235.00  <pi«* 
$5.00  postage  and  handling)  you  can  order  your 
MOTOROLA  M6S00  MICROPROCESSOR  EVALUA- 
TION DESIGN  KIT,  directly  from  Motorola. 

ITS  A  COMPLETE  KIT  —  the  MEK&8Q0D2  Kit 
has  all  the  parts  necessary  to  complete  the  sys- 
tem and  gee  "On  Tne  Air,"  eicept  for  the  Power 
Supply.  It  includes: 
o  (1)  MC6S00  Microprocessing  Unit 
o  (2)  MCM6810  —  128  x  8  Static  RAMs 
o  (2)  MC6S201  —  PIA's 
o  (1)  MC6830L  —  Program  ROM 
o  (1)  MC68SQL  —  ACIA 
o  (2)  Printed  Circuit  Boards 
o  (1)  MCGS71  —  Clock 

(1)  6-0igit  Seven  Segment  Display 

{I)  24  key  Keyboard 

Complete  kit  of  resistors,  capacitors, 

sockets,  circuits,  etc.  AM  the  parts 

necessary  to  the  system,  but  the  Power 

Supply. 

THE  M6800  MPU  KIT  FEATURES 

?4-key  Keyboard 
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Cassette  Interface 
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RAM  Expandable 

Wire  Wrap  Capability 
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Single  5-Volt  Supply  Required 

Layout  on  Boards 
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Troubleshooting 

Micro 


-  -  not  as  bad  as  it  sounds ! 


Kenneth  J.  Hmtz  WB4KEO 
222  Taylor  Street 
Ftedericksburg   VA  22401 


While  we  are  often 
bombarded  with 
propaganda  from  Wayne 
Green  and  the  manufacturers 
proclaiming  the  wonders  of 
microprocessors  and  what 
they  can  do  to  automate  our 
station  or  figure  our  income 
tax,  we  sometimes  overlook 
the  problems  associated  with 
trying  to  troubleshoot  an 
ailing  system.  There  is  a  gqod 


reason  for  this,  based  on  the 
complexity  of  the  functions 
that  are  being  performed  and 
the  unavailability  of  test 
points  within  the  chip*  You 
must  be  somewhat  of  a  detec- 
tive to  determine  what  is 
happening  inside  from  the 
sparse  information  that  is 
available  to  you  externally. 
Fortunately,  few  of  the  prob- 
lems are  found  within  the 
microprocessor  chip  itself, 
but  that  possibility  does 
exist.  While  there  may  be 
some  exceptions  to  this,  it 
has  been  my  experience  that, 
if  the  microprocessor  will 
fetch     and     execute     one 


instruction,  it  will  probably 
fetch  and  execute  all  instruc- 
tions. 

Before  starting  the 
troubleshooting  procedure,  it 
is  important  to  note  whether 
or  not  the  system  is  home 
brew  or  from  a  manufacturer. 
It  ts  also  significant  whether 
it  has  been  running  and  just 
died,  or  whether  it  has  never 
run  properly.  While  the 
troubleshooting  that  follows 
is  applicable  to  all  of  these 
cases,  there  are  certain  prob- 
lems that  can  be  ruled  out, 
depending  on  the  previously 
mentioned  conditions.  For 
example,  if  it  is  a  manufac- 
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Fig.  L  Timing  diagram  for  an  8080A  microprocessor.  Intel  specifies  t$l  as  60  ns  minimum,  tCY 
as  480  ns  to  2  microseconds,  t$2  as  220  ns  minimum,  (D3  as  J 30  ns  minimum,  and  iD2  as  70 
ns  minimum. 


lured  system  that  you  arc 
merely  assembling,  then  it  is 
unlikely  that  it  is  a  wiring 
error  on  the  cards  that  you 
have  purchased.  If  it  is  your 
own  hand  wired  system,  then 
the  likelihood  is  that  you've 
forgotten  some  interconnect 
or  connected  something  up 
incorrectly. 

If  the  system  has  been 
running  but  now  fails,  the 
problem  can  usually  be  traced 
to  a  faulty  bus  driver/receiver 
on  the  data  or  address  bus.  If 
the  system  is  intermittent, 
look  for  temperature  effects 
changing  the  response  of 
memory,  or  look  at  that  new 
interface  or  memory  board 
that  you  just  hung  on  the 
system.  Much  trouble- 
shooting can  be  done  by 
merely  removing  one  memory 
or  interface  card  at  a  time. 

Before  continuing,  it  may 
also  be  necessary  to  note 
those  minimum  pieces  of  lest 
equipment  that  are  required 
for  troubleshooting  a  system. 
While  some  rudimentary 
checks  can  be  made  with  a 
VOM,  the  system  must  be 
looked  at  dynamically  with  at 
least  a  10  MHz  bandwidth 
scope-  This  scope  should  have 
at  least  external  triggering 
and  preferably  dual  trace. 
Yes,  you  can  look  at  the 
buses  with  slower  scopes  and 
see  the  transitions,  but  we  are 
looking  for  problems  that 
may  be  associated  with  50  ns 
pulses  of  noise  riding  around 
on  signal  lines,  and  you  will 
never  see  them  without  the 
prerequisite  bandwidth.  The 
microprocessor  should  also  be 
set  up  with  a  hardware  restart 
switch  connected  directly  to 
the  chip  itself  (or  through  a 
peripheral  chip  designed  to 
do  this),  so  that  it  can  be 
repeatedly  restarted.  The 
reason  for  this  will  be  evident 
in  later  discussion. 

There  is  also  one  class  of 
problem  that  is  not  discussed 
here,  and  that  is  the  passing  of 
misinformation  by  the  manu- 
facturer. Occasionally,  errors 
arc  made  in  the  manuals,  or 
changes  are  made  in  the  chips 
that  cause  them  to  not  func- 
tion as  advertised.  This,  of 
course,  pertains  mostly  to  the 
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Fig.  2.  5c ope  photograph  of  an  8080 A  '$  two  phase  clock.  The 
top  trace  is  phase  one  and  the  bottom  trace  is  phase  two.  Note 
that  the  docks  are  not  TTL  signals  and  that  they  meet  the 
timing  requirements  as  outlined  in  Fig.  h 


home  brew  systems.  Don't  be 
afraid  to  call  up  the  local 
field  applications  engineer  for 
the  company  that  made  the 
chip  and  explain  your  prob- 
lem. They  are,  in  general, 
knowledgeable  about  their 
product,  and  may  have 
actually  encountered  the 
problem  before.  If  it  is  a  long 
distance  phone  call,  call  them 
before  they  are  in  the  office 
and  leave  a  message  with  their 
answering  service  to  have 
them  call  you.  It  may  save 
you  quite  a  phone  bill. 

Enough  of  the  boilerplate. 
As  with  all  electronic  prob- 
lems, beware  of  the  obvious. 
That  is,  whether  it  is  a  micro- 
processor that  fust  plain 
refuses  to  work,  or  one  that 
intermittently  fails  to  execute 
its  program  properly,  start 
with  some  of  the  basics  which 
are  often  taken  for  granted. 

Power  Supply  Voltages 

The  tolerance  on  power 
supplies  is  ±5%,  or  4.75  to 
5.25  volts  for  the  5  volt 
supply  and  1  1 A  to  1  2.6  volts 
for  the  12  veil  supply.  And 
that  is  a  clean  five/twelve 
volts  and  a  clean  ground  line. 
While  you  wouldn't  expect  it, 
most  of  the  digital  noise  that 
is  found  is  on  the  ground  line. 
It  should  be  the  first  suspect 
for  intermittent  faulty  oper- 
ation, assuming  that  it  has 
never  yet  worked  completely 
right.  Adequate  current 
reserve  in  the  power  supply 
and  sufficient  bypass  capaci- 
tors are  required  for  proper 


operation.  As  ballpark 
numbers,  10  microfarads  per 
twenty  chips  and  0.1  micro- 
farad (for  high  frequency 
bypassing  that  the  electro- 
lytic can't  handle)  near  each 
chip  that  drives  signals  off  of 
the  card  or  over  long  dis- 
tances (e.g.,  bus  drivers) 
should  be  sufficient. 

Another  point  to  remem- 
ber about  checking  power 
supply  voltages  is  to  check 
them  at  feast  on  the  card,  if 
not  near  the  chips  themselves, 
for  two  reasons.  The  first  is 
that  if  a  power  supply  with 
no  voltage  sensing  is  used,  the 
voltage  at  the  power  supply 
may  be  set  to  five  volts.  But, 
because  of  losses  due  to  the 
high  currents  and  small  gauge 
supply  wires,  the  voltage  at 
the  chips  may,  in  fact,  be 
below  the  4.75  volts  mini- 
mum. Secondly,  if  remote 
sensing  is  used,  the  sense  line 
may  be  open,  or  the  regu- 
lating circuitry  not  operating 
properly. 

Clocks 

To  operate  properly, 
microprocessors  must  be 
supplied  with  clock  signals, 
since  all  of  the  internal  func- 
tions are  performed  syn- 
chronously. Not  only  must 
these  signals  be  present  and 
of  the  proper  duration,  but 
they  also  must  be  free  from 
glitches  and  in  the  proper 
timing  relationship.  Fig.  1 
shows  a  timing  diagram  for  an 
8080  showing  a  two-phase 
clock.  Note  that  the  duration 


Fig.  3,   Timing  relationship  between  phase  one  and  synch  for 
an  8080 A  running  at  a  crystal  freq  uency  of  9.5  MHz. 


of  phase  one  must  be  a  mini- 
mum of  60  ns,  the  delay 
between  the  rise  of  phase  one 
and  the  rise  of  phase  two  a 
minimum  of  130  ns,  and  the 
delay  between  the  fall  of 
phase  two  and  the  rise  of  the 
next  phase  one  70  ns  mini- 
mum. An  actual  photograph 
of  an  8080A's  clock  signals  is 
shown  in  Fig.  2.  While  the 
clock  was  being  run  at  9.5 
MHz,  rather  than  the  maxi- 
mum of  18  MHz,  it  can  be 
seen  that  the  minimum  times 
are  met.  A  measurement  like 
this  can  not  only  be  made  on 
a  dual  trace,  10  MHz  scope 
triggered  only  by  the  phase 
one  input,  but  can  also  be 
done  on  a  single  trace  unit 
with  external  trigger.  First, 
phase  one  is  displayed  and 
checked  in  terms  of  glitches 
and  minimum  pulse  width 
and  maximum  pulse  interval. 
The  triggering  is  now  set  up 
for  this  signal,  and  it  is  moved 
to  the  external  trigger  input 
(with  the  scope  triggered 
from  this  source).  Phase  two 
is  now  connected  to  the 
vertical  input  and  displayed, 
relative  to  phase  one.  It  may 
make  it  easier  if  phase  one  is 
written  in  on  the  face  of  the 
display  with  a  grease  pen. 

Instruction  Execution 

We  are  now  assuming  that 
the  microprocessor  is  hard 
down  and  won't  do  anything. 
First,  disconnect  all  cards/ 
i  nterf  aces/memory,  except 
for  Read  Only  Memory 
(ROM);  then  program  a  ROM 
with  a  jump-to-self  instruc- 
tion. In  the  case  of  an  8080, 


the  instruction  would  be  as 
shown  in  Table  1.  It  is,  quite 
literally,  jump  (C3H)  to  the 
address  (0000H)  which  fol- 
lows. 

While  this  can  be  done 
with  other  instructions  on 
different  machines  (such  as 
those  with  program  counter 
relative  addressing),  the 
principle  is  the  same:  Try  to 
get  the  machine  to  do  the 
minimal  amount  it  can  do 
and  still  keep  fetching  and 
executing  a  predictable 
instruction.  Now,  how  do  you 
know  if  it  is  running?  Look  at 
the  synch  signal  out  of  the 
microprocessor,  (In  the  case 
of  the  8080,  there  is  one 
synch  per  instruction  execu- 
tion,) 

The  first  check,  in  this 
case,  is  to  look  at  the  synch 
(see  Fig.  3)  whife  the  reset  (a 
hard  reset  to  the  micropro- 
cessor through  a  switch 
closure)  is  activated.  This 
reset  should  set  the  internal 
program  counter  to  the 
starting  address  where  the 
first  instruction  will  be  found 
(0000H  in  the  case  of  the 
8080),  and  the  micropro- 
cessor will  run  for  one,  two, 
or  a  number  of  instructions 
and  then  halt.  Each  of  these 
has  a  significance.  One  in- 
struction execution  (or  synch 
pulse)  means  that  the  micro- 
processor recognized  the  reset 
and  has  gone  out  to  fetch  the 
first  instruction  from  its 
starting  address.  If  you  don't 
see  at  least  one  synch,  it  is 
probably  a  microprocessor 
chip  problem.  If  a  second 
synch  putse  is  found,  it  means 
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Fig,  4.  Synch  pulses  showing  the  effect  of  a  microprocessor 
fetching  several  instructions  and  then  dying,  This  can  be  one 
of  the  hardest  problems  to  diagnose.  It  is  usually  attributable 
to  slow  memories. 


that  the  microprocessor  has 
output  an  address,  and  some- 
thing has  come  back.  What 
you  don't  know  for  sure  is 
what  actually  was  read  from 
memory.  Bui,  you  do  know 
that  it  is  going  out  and  fetch- 
ing. If  our  dummy  instruction 
is  being  fetched  a  number  of 
times  (this  could  be  into  the 
hundreds  -  see  Fig,  4),  and 
then  dies,  this  can  probably 
attributed  to  slow  memories. 
To  test  for  this,  slow  down 
the  system  clock.  "How?" 
you  say.  "It's  crystal  con- 
trolled/' First  of  all,  there  is 
nothing  that  says  that  it  has 
to  be  crystal  controlled  and, 
second,  any  ham  should  have 
miscellaneous  crystals  around 
that  are  less  than  the  value 
(preferably  V2)  of  the  crystal 
frequency  currently  being 
used  in  the  system.  Insert  the 
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crystal,  verify  that  the  clock 
is  running,  and  see  if  the 
microprocessor  still  dies.  If  it 
does,  we  have  to  look  further. 

Address  Bus 

Whether  we  are  at  the  one, 
two,  or  three  or  more  synch 
pulse  stage,  it  is  advisable  to 
check  the  address  bus  for 
proper  operation.  We  are,  of 
course,  assuming  that  the 
ROM  with  the  jump- to-self 
instruction  is  still  in  the 
system  at  the  starting  address 
of  the  microprocessor.  One 
method  of  checking  for 
proper  operation  of  the  ad- 
dress bus  would  be  to  synch 
to  the  read  memory  pulse,  as 
this  must  occur  during  the 
time  that  the  address  bus  is 
stable.  In  any  event,  we 
should  alternately  push  the 
restart  button  and  look  at 
each  of  the  address  lines  to 
see  that  the  desired  starting 
address  is  being  presented  to 
the  ROMs  during  the  time  of 
the  read  memory  pulse,  Fig.  5 
shows  a  read  memory  bar 
(low  is  true)  on  the  top  trace 
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Fig,  5.  The  top  trace  is  read  memory  bar  (low  is  true)  pulse. 
Address  information  should  be  stable  during  this  time,  77j£ 
lower  trace  is  an  address  line  showing  a  solid  zero  during  RM 
pulse  one  and  a  one  during  RM  pulse  two. 


and  an  address  line  on  the 
lower  trace  showing  a  good 
zero.  No  read  memory  pulse? 
Probably  a  bad  CPU  chip. 
What  you  may  find  is  that  the 
leading  edge  of  one  of  the 
address  lines,  either  rising  or 
falling,  occurs  during  the  read 
memory  pulse.  Since  this 
pulse  says  thai  the  addresses 
are  stable,  something  is  awry. 
Since  there  should  be  nothing 
on  the  address  bus  other  than 
the  microprocessor  itself  and 
ihc  ROM,  the  problem  is 
probably  not  excessive 
capacitive  loading  of  the  bus. 

More  probably,  it's  a 
faulty  bus  driver/receiver  chip 
if  one  is  used,  or  a  short  to 
Vcc  or  ground.  A  lack  of 
noise  on  an  address  line  is  a 
good  indicator  of  a  short  to 
ground.  Usually,  one  address 
is  found  to  be  at  fault,  and 
this  quickly  isolates  the 
offending  chip  or  shorted 
tine.  Should  all  of  the  address 
lines  be  pulling  to  the  re- 
quired one  or  zero  during  the 
read  memory  pulse  time,  then 
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Fig.  6,  Schematic  diagram  of  a  Signetics  74125  quad  bus  buffer  gate  with  tri-state  output 
During  the  tri-state  condition,  both  output  transistors  are  in  the  high  impedance  state. 


we  must  look  elsewhere  for 
the  problem. 

Data  Bus 

The  troubleshooting  of  the 
data  bus  can  be  somewhat 
more  tedious  than  the  pre- 
vious problems,  and  so  it  is 
left  to  last.  Part  of  the  prob- 
lem is  due  to  the  fact  thai  it 
is  a  bidirectional  bus  and  can 
be  transmitting  data  either  to 
or  from  the  microprocessor. 
Since  the  bus  is  bidirectional, 
some  means  must  be  main- 
tained to  keep  track  of  whosr 
data  is  on  the  bus  at  any 
given  time.  In  a  simple  system 
this  is  easy,  because  the 
microprocessor  is  controlling 
the  bus,  and  the  interfaced 
liar d ware  has  only  specific 
times  during  which  it  can  pui 
data  on  the  bus. 

To  digress  a  moment,  al- 
though the  reader  may  be 
familiar  with  TTL  (transis- 
tor-transistor logic),  to  under- 
stand the  concept  of  a 
bidirectional  bus,  tri-siate 
logic  must  be  brought  in  (not 
at  the  expense  of  open  col- 
lector buses,  but  it  is  easier  to 
see  what  is  happening  on 
them).  Not  that  under- 
standing them  is  difficult,  for 
when  it  is  enabled,  a  tri-state 
output  looks  like  any  other 
TTL  signal.  When  the  chip  is 
not  enabled,  the  output 
assumes  a  high  impedance 
state.    Referring  to  Fig,  6,  it 

n  be  seen  that  the  normal 
TTL  output  is  a  totem  pole 
arrangement  o(  two  tran- 
sistors, one  of  which  is  nor- 
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Fig,  7,  The  top  trace  again  shows  the  read  memory  bar  (RM) 
pulse  to  allow  proper  interpretation  of  the  data  bus  informa- 
tion on  trace  two,  Note  that  during  the  first  two  RM  pulses 
the  data  bus  line  shows  a  good  onet  but  during  the  third  RM 
pulse  the  line  shows  neither  a  good  one  nor  a  good  zero^ 
indicating  that  the  microprocessor  was  addressing  nonexistent 
memory  or  the  memory  at  that  location  was  malfunctioning 
and  putting  nothing  on  the  bus. 


mally  on  while  the  other  is 
off.  In  fact,  what  accounts 
for  the  large  noise  spikes  in 
TTL  circuitry  is  that  for 
nanosecond  periods  of  time, 
both  transistors  may  be  on, 
causing  a  direct  short  to 
ground  from  Vcc.  Looking  at 
it  binarily,  there  is  only  one 
other  possible  state  for  the 
two  transistors,  and  that  is 
with  both  of  them  off.  In  this 
case,  looking  back  into  the 
output  of  the  tri-state  device, 
we  see  a  high  impedance  to 
both  ground  and  Vcc  and, 
hence ,  a  very  low  loading  of 
the  data  bus. 

In  the  simple  case  of  our 
jump-to-self  instruction ,  the 
microprocessor  releases  con- 
trol of  the  data  bus  during 
the  read  memory  pulse  {and 
slightly  before  and  after).  It  is 
this  pulse  (read  memory)  that 
is  logically  combined  with  the 
decoded  address  on  the  ad- 
dress bus  to  provide  a  chip 
enable  signal  to  the  ROM  so 
that  its  tri-state  output  is 
enabled  and  the  next  instruc- 
tion put  onto  the  data  bus. 
So  the  first  thing  we  must  do 
is  to  look  at  the  pin  on  the 
ROM  for  the  chip  enable  to 
see  if  it  is,  in  fact,  being 
enabled,  A  lack  of  a  chip 
enable  signal  says  that  the 
problem  can  now  be  localized 
to  the  chip-select  decoding 
circuitry.  If  it  is  present,  we 


continue  by  looking  at  the 
data  bus,  bit  by  bit,  in  synch 
with  the  read  memory  pulse, 
(At  least  one  should  be  gen- 
erated each  time  the  micro- 
processor is  reset.)  While  it  is 
typically  the  case  that  all  of 
the  data  lines  are  pulled  high 
(through  externally  supplied 
pull-up  resistors)  so  that  they 
go  to  a  known  state  while 
they  are  not  being  enabled, 
this  is  not  required,  and  you 
may  see  a  data  bus  without 
them  that  looks  like  Fig,  7. 
Note  that  the  information  on 
the  bus  is  only  valid  during 
the  read  memory  pulse  time, 
so  both  signals  must  be  dis- 
played, or  at  least  synched. 
Check,  as  with  the  address 
lines,  to  see  that  the  data  is 
fully  a  one  or  a  zero  during 
the  time  that  the  read  mem- 
ory pulse  is  there.  Fig.  7  also 
shows  the  effect  of  nothing 
being  on  the  bus  during  a 
read  memory  pulse.  [During 
the  third  read  memory  bar 
(low  is  true)  pulse,  the  data 
bus  is  neither  high  nor  low.] 

If  All  Else  Fails 

About  the  only  thing  left 
that  can  give  you  fits  is  an 
unpredictable  interrupt  being 
forced  onto  the  micropro- 
cessor through  a  faulty  inter- 
rupt controller,  an  interrupt 
line  that  is  going  low,  or  one 
that  is  not  tied  high  through  a 
resistor     (allowing    noise    to 


Fig.  8.  The  top  trace  is  phase  one  of  the  clock  and  the  bottom, 
the  synch  pulse  of  a  normally  operating  system.  Time  between 
synch  pulses  wilt  varyr  depending  on  the  instruction  being 
executed. 


pull  it  low).  Check  all  inter- 
rupt lines  for  noise.  If  the 
chips  are  mounted  in  sockets, 
remove  them,  use  solvent, 
and  reinsert  them  to  allow  for 
a  possible  faulty  intercon- 
nect. The  same  goes  for  the 
insertion  of  the  board  into  its 
socket.  This  can  be  a  great 
source  of  intermittent  aggra- 
vation, when  it  dies  every 
twenty  minutes  and  then 
starts  up  with  no  problems. 
Another  somewhat  elusive 
problem  is  changing  chip 
parameters  with  an  increase 
in  temperature,  especially  if 
the  device  is  being  run  at 
close  to  its  rated  speed. 

So,  let's  assume  that  life  is 
not  being  cruel  to  you,  and 
the  first  time  that  you  put 
the  jump-to-self  instruction 
in,  the  synch  pulses  look  like 
Fig.  8,  and  everything  else 
appears  to  be  operating  nor- 
mally. Now  is  the  time  to  put 
your  rudimentary  monitor 
program  ROM  back  into 
memory  and  see  if  the 
monitor  functions  (e.g.,  reads 
memory,  changes  registers, 
etc.).  If  not,  recheck  with  a 
scope  all  of  the  address  lines, 
data  lines  and  interrupt  lines. 
After  a  while,  you  can  tell 
when  a  line  looks  correct, 
even  without  doing  all  of  the 
synching,  etc.  You  may  want 
to  still  check  them  while  you 
synch  with  the  read  memory 
pulse  to  check  for  a  slowing 
of  the  response  of  the  address 
and  data  buses  due  to  capaci- 
tive    loading    increases  when 


additional  ROMs  are  added, 
If  you  don't  have  a  small 
monitor  program,  put  in  the 
minimum  amount  of  software 
and  interface  that  you  need 
and  see  if  it  will  work.  Slowly 
add  interfaces  and  memory 
until  the  problem  occurs.  If 
you  are  lucky,  you  should  be 
able  to  look  at  each  of  the 
address  and  data  lines  and  see 
the  one  that  is  degraded  by 
the  malfunctioning  board,  If 
those  show  nothing,  look  on 
the  most  recently  inserted 
interface/ memory  board  to 
ascertain  if  signals  are  getting 
through  to  it.  Perhaps  it  is 
being  enabled  all  of  the  time, 
or  conversely,  never,  due  to 
faulty  logic  on  the  board. 
Hopefully,  the  insertion  of 
boards  one  at  a  time  will 
point  out  the  defective  board, 
and  a  look  at  all  of  the  lines 
going  to  that  board  will  give 
you  a  starting  place  for 
troubleshooting. 

Read  the  Manual 

Since  you  probably 
plugged  the  thing  in  before 
you  really  understood  it,  and 
it  (miraculously)  worked,  or 
it  worked  after  you  only  read 
half  of  the  book,  read  the 
other  half.  Experience  has 
shown  that  the  micropro- 
cessor is  probably  not  run- 
ning because  you  forgot  to 
read  footnote  number  three 
at  the  bottom  of  page  sixty- 
seven,  which  says  that  pin 
five  of  board  six  must  be 
grounded  for  proper  opera- 
tion. ■ 
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THE 


8700  COMPUTER/ CONTROLLER 


.1 


An  exceptional  price  on  an  applications  oriented  6503 based 
micro-processor  system  featuring: 

•  IK  bytes  RAM  locations  (512  bytes  supplied) 

•  IK  bytes  ROM  locations  (256  byte  monitor  included) 

•  2  -  8  bit  input  ports 
•2-8  bit  output  ports  (1  latched,  1  buffered) 

•  24  key  touch  operated  keypad  (used  by  the  monitor  to  allow 
entry  and  execution  of  user  programs  -  also  user  definable. ) 

•  2  -  latched  seven  segment  displays  (used  by  monitor  to  display 
memory  location  and  contents  -  easily  user  programmed) 

•  Optional  cassette  interface  ($22,  50)  fits  entirely  on  the 
processor  board, 

THE  IDEAL  LOW  COST  SOLUTION  TO  IMPLEMENTIMG  All  THOSE 

WILD  COMPUTER  BASED  CONTROL  SYSTEMS  YOU'VE  BEEN  DREAMWG  OF! 

PAIA  software  currently  available  or  under  development  Includes: 

•  Electronic  music  synthesizer  interface, 

•  Home  applications  package  including:  Multi-zone  Ere  & 
burglar  alarm,  real  time  clock,  energy  saving  heat/air 
conditioning  control t  computer  generated  "door-bell". 

•  Model  railroad  controller 

•  More*  .•...,, 

8700  COMPUTER  CONTROLLER  KIT $149.95 

{requires  5v.  @  1. 2A. ;  12v.  @  ISO  ma. ) 

Shipped  direct  to  you  by  PAIA  (add  $3. 00  postage  &  handling) 

DETAILS  ON  MA  KITS  IN  OUR  FREE  CATALOG WRITE  FOR  IT  TODAY! 

..  OR  PHONE  OUR  24HR  DEMO  ORDER  LINE    1405)  8437390    BAC&MC  ORDERS  ALSO  ACCEPTED. 
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p9  ELECTRONICS.  INC. 
DepU-H  1020  W.Wilshire  Blvd. 
Oklahoma  City,  OX  73116 


MINIMUM  ORDER  $25.00,  SHIPPING  CHARGE  SI .00.  N.Y.  CITY  AND  STATE  RESI0EHTS  ADD  TAX 


OK  MACHINE  AND  TOOL  CORPORATION 

3455  CONNER  STREET,  BRONX.  NEW  YORK,  N.Y.  10475  U.S.A. 

PHONE  (212)  594-6600  TELEX  NO  12  5091 
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Booming  25  watts  output  power 
@  14v  DC  input 

Separate  controls  for  independent  trans- 
mit and  receive  frequency  selection 

Switch  for  lock-in  of  preselected  fre- 
quency pairs  allows  one-knob  operation 

Supersensitive  dual-gate  MOS  FET  in 
receiver  head  end 

Backlighted  for  night  operation 

Factory-installed,  front  panel  mount  12 
digit,  alpha-numeric  tone  encoder 


GTX-200T 

(incL  146.94  MHz) 


$ 


249 


95 


Features  Like  These  Make  Genave 
The  FM  Transceiver  For  You! 


The  GTX-200T  is  onty  one  of  the  superior  2-meter 
transceivers  in  Genave's  complete  line  of  American- 
made  amateur  radios. 

All  Genave  gear  is  carefully  handcrafted  under  the 
strictest  qualify  control  conditions  in  a  facility  in- 
spected and  approved  by  an  agency  of  the  federal 
government  for  the  production  of  precision  aircraft 
navigation  and  communication  equipment 

And,  all  Genave  amateur  FM  transceivers  are  an 
unprecedented  value  because  you  order  factory 
direct  eliminating  middlemen  profits! 


Each  Genave  unit  has  10.7  MHz  first  IF  and  455 
KHz  second  IF  filters  for  high  selectivity,  with  RF  out- 
put stages  VSWR  protected.  In  addition,  Genave 
units  are  unusually  lightweight,  with  fully  transis- 
torized integrated  circuitry. 

Standard  features  include  netting  trimmers  for  each 
transmit  crystal  and  single  circuit  board  designs 
which  permit  easy  modifications. 

So,  take  a  good  look  at  the  GTX-200T  and  other 
Genave  amateur  gear.  Then  fill  out  the  coupon  be- 
low— better  yet,  call  collect:  317  +  546-7959,  today! 


GTX-2 

2  meter  FM.  10  channels,  25 
watts  with  pushbutton  frequen- 
cy selector  (incl,  145,94  MHr) 

□  *18995 


GTX-200 

2  meter  FM.  100  channel 
combinations,  25  watts  (IncL 
146.34  MHz} 

□  *19995 


mm 


GTX-200T 

2  meter  FM,  100  channel 
combinations,  factory-installed 
front  panel  mount  12  digit  al- 
pha-numeric tone  encoder. 

□  $24995 


GTX-10S 

2  meter  FM.  10  channels, 
10  watts  (Xtals  not  in- 
cluded) 

□  *149" 


GTX-1 

□  *24995 

GTX-1T 

n*299 


Hand-held.  2  meter  FM,  6  channel, 
3.0  watts,  GTX-1T  with  factory  In 
stalled  tone  encager 


4141  Kingman  Drive 
Indianapolis,  IN  4I22G 
Phone-in  orders  accepted 
317/546*1111 


"\ 


Name 


Address 


_  City 


V 


State  &  Zip 


Amateur  Call 


-j 


Personal  Check 


Payment  by: 
□  Certified  Checks  Money  Order 
Q  C.O*D»  Include  20%  down 

Note;  Orders  accompanied  by  personal  checks  will  require  about 

two  weeks  to  process. 

20%  down  payment  enclosed.   Charge  balance  to: 


O  BankAmericard  #. 
Z2  Master  Charge  #_ 
□  Interbank  # 


Expires, 


Expires. 


Expires. 


JN  residents  add  4%  sales  tax; 


Add  %A  per  radio  (or  Shipping,  Handling  &  Crystal  Netting 


ACCESSORIES 

□  Ringo  Sanger  ARK  2  6  db  2-M  Base  Antenna 

□  Lambda/4  2-M  and  6-M  Trunk  Antenna  __ 

□  TE-I  Tone  Encoder  Pad 
n  TI-II  Tone  Encoder  Pad 


□  KA  Regulated  AC  Power  Supply  for  use  with  all 
mattes  of  transceivers  14  VDC-7  amp 


.529.95 
$59.95 
$29.95 

569.95 


and  the  following  standard  crystals 
@  $4.50  each 

Non-standard  crystals 

@  $6.50  each: 


J. 


ACCESSORIES  FOR  GTX-1  and  GTX-1T 

□  PSI-U  Optional  Nicad  battery  pack  _ $29.95 

□  K4  Charger  for  GTX-Ifl)  battery  pack $39.95 

□  6LC-1  Leather  carrying  case  *_ __ $12.95 


□  TMII  Tone  Encoder  (for  use  with  GTX-1)  „ 


$49.95 


All  orders  shipped  post -pa  id  within  continental  U.S. 
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Super  DVM 


-  -  uses  the  MCI4433  and  LCD 


Tim  Ahrem  WASVQK 
Z20Q  Sorrel  Tree  Ct 
Austin  TX  78744 


I  have,  for  a  long  time, 
wanted  to  replace  my  old 
reliable  Simpson  260  due  to 
its  rapidly  deteriorating  con- 
dition. My  first  thought, 
thanks  to  some  free  samples 
from  various  companies,  was 
to  go  the  route  of  a  voltage  to 
frequency  converter.  Well,  by 


the  time  I  decided  to  start 
development  on  it,  I  had  been 
transferred  to  Austin,  Texas, 
where  I  was  introduced  to  the 
new  Motorola  chip,  the 
MCI  4433  analog  to  digital 
converter  (DVM)  chip*  My 
first  attempt  was  an  LED 
version,  with  limited  func- 
tions (volts  only),  The  cur- 
rent demand  on  the  batteries 
was  not  too  bad  —  about  60 
mA.  With  nicads,  this  could 


be  taken  quite  easily.  But, 
wanting  to  expand  my  hori- 
zons and  to  know  what 
makes  those  funny  liquid 
crystal  displays  work,  I 
decided  that  the  next  volt- 
meter would  contain  only 
devices  which  wouldn't  suck 
up  all  the  juice  out  of  the 
batteries.  Before  we  get  into 
the  actual  circuit  construc- 
tion, let's  start  from  the  top 
with  design  theory. 


The  Display 

The  operation  of  a  field 
effect  liquid  crystal  display 
depends     on     changing    the 

optical  properties  of  a  liquid 
crystal  by  applying  an  electric 
field.  The  best  short  descrip- 
tion of  a  liquid  crystal  is  that 
it  is  an  ordered  fluid.  Crystals 
of  this  type  (liquid)  which  are 
used  in  displays  belong  to  a 
class  called  nemaik;  fluids  of 
this  type  consist  of  cigar- 
shaped  organic  molecules 
with  the  long  axis  of  each 
molecule  pointing  in  the  same 
direction*  There  are  three 
main  types  of  chemicals 
which  are  used  in  displays. 
These  are  Schiff-bases,  esters, 
and  biphenyls.  At  the  present 
time,  the  Schiff -bases  are  the 
best  choice  for  displays, 
taking  into  consideration 
switching  times,  reasonable 
threshold  voltages,  lifetimes, 
good  temperature  ranges  and 
expense. 

The  Motorola  MLC  400* 
is  constructed  from  two 
pieces  of  glass  coated  with 
transparent  indium  oxide 
conductors.  These  conductors 
are  shaped  to  form  the  seg- 
ments of  a  numeric  display. 
The  glass  surfaces  are  also 
specially  treated  to  align  the 
liquid  crystal  molecules  in  a 
particular  direction.  Align- 
ment is  parallel  to  the  plane 
of  the  glass,  with  the  align- 
ment direction  of  the  top 
rotated  90°  relative  to  the 
alignment  of  the  bottom 
plate.  This  causes  the  liquid 
crystal  molecules  in  the  cell 
to  assume  a  twisted  orienta- 
tion, when  viewed  from  top 
to  bottom.  The  plane  of 
polarization  of  plane- 
polarized  light  will  follow  this 
twist  and  emerge  from  the 
cell  rotated  ninety  degrees. 
Thus,  if  the  cell  is  placed 
between  crossed  polarizers, 
the  polarizers  will  transmit 
light.  Where  an  electric  field 
is  applied,  the  liquid  crystal 
will  align  parallel  to  the  field, 
twist  will  be  destroyed,  and 
that  portion  of  the  cell  will 


•From  Motorola  Communications 
Engineering  Bulletin  4r42,  Moto- 
rola Field  Effect  Liquid  Crystal 
Displays  —  A  light  took. 
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appear  dark  between  crossed 
polarizers.  Now  I  bet  you 
didn't  think  all  of  that  coufd 
fit  inside  a  watch  case,  did 
you? 

The  MCI  4433 

The  MCI  4433  is  a  high 
performance,  low  power^  334 
digit  A/D  converter  com- 
bining both  linear  CMOS  and 
digital  CMOS  circuits  on  a 
single  monolithic  IC  The 
chip  is  designed  to  minimize 
use  of  external  components. 
With  two  external  resistors 
and  two  external  capacitors, 
the  system  forms  a  dual  slope 
A/D  converter  with  auto- 
matic zero  correction  and 
automatic  polarity.  The 
MCI  4433  is  ratio-metric,  and, 
by  itself,  may  be  used  over  a 
full  scale  range  from  199,9 
millivolts  to  1,999  volts. 
Systems  using  the  MCI  4433 
may  operate  over  a  wide 
range  of  power  supply  volt- 
ages for  ease  of  use  with 
batteries.  In  addition  to 
DVM/DPM  applications,  the 
MCI 4433  finds  use  In  digital 
thermometers,  digital  scales, 
remote  A/D,  A/D  control 
systems,  and  MPU  systems 
and  has  an  input  impedance 
of  greater  than  1000 
megohms! 

This  A/D  system  performs 
a  ratio-metric  A/D  conver- 
sion; that  is,  the  unknown 
input  voltage,  Vx,  is  mea- 
sured as  a  ratio  of  the  refer- 
ence voltage,  Vref,  Therefore, 
a  full  scale  voltage  of  1.999  V 
requires  a  reference  voltage  of 
2.000  V,  while  a  full  scale 
voltage  of  199.9  mV  requires 
a  reference  voltage  of  200 
mV.  Both  the  Vx  and  Vref 
are  high  impedance  inputs. 

OK,  now  that  we  have 
gone  through  the  dry  stuff, 
let's  dig  into  the  actual  meat 
of  the  article. 

The  circuit  in  Fig.  3  per- 
forms parameter-to-voltage 
conversions,  scaling  and  func- 
tion switching.  The  ac/dc 
DPST  switch  changes  the 
input  path  and  the  signal  is 
then  fed  into  the  MCI  4433. 
A  10  megohm  voltage  divider 
consisting  of  three  precision 
resistors  provides  7,  20,  and 
200  volt  ranges.  Three  preci- 
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si  on  shunt  resistors  are  con- 
nected directly  from  the 
input  to  ground,  providing  1 
A,  200  inA,  and  20  mA 
scales. 

The  resistance  scales  are 
established  with  calibrated 
current  sources  using  the 
MC78L05  and  MC79L05 
voltage  regulators.  A  stable  5 
volts  above  the  minus  supply 
is  produced  by  the  78 LOS 
positive  regulator.  The  cur- 
rent sources  are  simple  base 
emitter  biased  transistors.  A 
2N930  with  a  guaranteed 
beta  at  1  microamp  is  used 
for  the  2  megohm  scale,  and 
an  MPS6513  is  used  as  a  .1 
mA  source  for  the  20k  Ohm 
scale.  Each  is  adjusted  by  a 
single  ten-turn  pot.  The  200 
Ohm  scale  current  source  uses 
a  79L05  negative  regulator. 
Its  input  is  connected  to  the 
negative  supply  and  a  scaling 
resistor  is  placed  between  the 
common  and  output  pins. 
When  not  in  use,  this  circuit 
draws  only  a  few  microamps 
of  bias  current,  even  though 
it  sinks  10  mA  when  mea- 
suring a  connected  load.  All 
current  sources  are  biased 
from  the  minus  supply  to 
increase  battery  life;  thus,  all 
resistance  scales  produce  a 
negative  sign  on  the  display. 

When  I  first  was  bread- 
boarding  the  circuit,  I  took 
the  minus  supply  for  the 
input  circuitry  from  the 
common  -6.2  V  bus.  The  only 
problem  with  this  is  that  the 
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Fig,  h 

78  and  79L05  regulators 
require  about  2  to  3  volts 
over  the  output  voltage  to 
work  properly.  Thus,  the 
regulators  will  require  at  least 
7  to  8  volts  on  the  input  to 
give  5  volts  on  the  output.  No 
wonder  I  was  getting  funny 
readings!  For  this  reason,  I 
recommend  the  use  of  9  volt 
batteries.  Note  that  absolute 
maximum  voltages  on  the 
MCI  4433  are  +  and  -  8  V,  so 
be  sure  to  drop  that  portion 
of  it  somehow. 


The  real  substance  of  the 
project  is  shown  in  Figs,  1 
and  2.  Three  MC14543N 
LCD  latch/decoder  drivers  are 
used  to  demultiplex,  decode 
the  three  digits  and  drive  the 
LCD.  The  half  digit  and 
polarity  are  demultiplexed 
with  the  MCI  401 3B  dual  D 
flip-flop.  Since  the  LCD 
requires  an  ac  signal  across  it, 
the  low  frequency  square 
wave  drive  for  the  LCD  is 
derived  from  the  MCI  4024 
binary  counter,  which  divides 
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Fig.  2.  For  V  full  scale  =  199.9  m  V,  set  Vref  =  200  mV  and  R 1 
to  27k  D..  For  V  full  scale  =  1.999  V,  set  Vref=  2  V  and  R1  to 
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/%  4.  Power  distribution.  Set  Rl  for  an  output  voltage  of  2 
V*  it  must  be  accurate  and  with  load  connected.  Any  zener 
diode  of  equivalent  value  may  be  used. 


the  digit  select  output  from 
the  A/D.  Although  this  is  a 
convenient  way  to  obtain  the 
required  square  wave,  it  is  not 
necessary  to  take  It  from 
here.  The  frequency  should 
be  about  4  kHz,  as  this  will 
provide  for  the  best  contrast 
on  the  display  unit.  This  low 
frequency  square  wave  is 
connected   to   the  backplane 


of  the  LCD  and  to  the  indi- 
vidual segments  through  the 
combination  of  the  output 
circuitry  of  the  543B  and  the 
exclusive  OR  gates  at  the 
outputs  of  the  01  3B.  All  of 
the  decimal  points  are  tied  to 
PH  through  a  1  megohm  resis- 
tor, and,  to  display  a  particu- 
lar DP,  it  is  switched  to  FR 
The    overrange    pin    (1 5) 


goes  low  when  Vx  exceeds 
Vref.  It  is  normally  high.  The 
543 Bs  require  a  ground  on 
pins  7  (blanking)  to  display. 
In  our  case,  the  ground  is 
actually  the  most  negative 
supply  (to  get  the  maximum 
amount  of  voltage  swing  on 
the  output).  This  normally 
high  OR  pin  on  the  433  is 
tied  to  a  PNP  transistor, 
which  is  tied  between  -V  and 
+V.  In  its  normal  state,  the 
transistor  is  not  conducting, 
thus  allowing  the  -V  to  be  on 
the  collector.  When  the  input 
goes  low,  indicating  an  over- 
range  condition,  the  transis- 
tor conducts  and  places  a 
high  (+)  on  the  blanking 
input  of  the  543s,  thus  blank- 
ing them.  Note  that  the  first 
digit  has  no  provision  for 
blanking. 

In  my  version,  I  wire* 
wrapped  the  LCD  socket  and 
the   543 Bs.   I  did  this  for  a 


couple  of  reasons.  The  first 
reason  is  because  the  pins  of 
the  socket  of  the  LCD  are 
very  close  together,  and  I 
didn't  want  to  hassle  with  the 
artwork.  The  second  reason  is 
that  my  wife  gave  mc  a 
hobbywrap  tool  for  Christ- 
mas, and  I  wanted  to  try  it 
out.  It  would,  of  course,  have 
been  permissible  to  etch  the 
whole  board,  but  I  elected  to 
go  with  the  wire-wrap  meth- 
od, I  later  found  out  that 
Teledyne  Kinetics,  the  maker 
of  the  LCD  socket,  also 
makes  a  socket  that  would 
allow  construction  on  a  single 
board. 

Calibration 

The  first  thing  to  do  in  the 
way  of  calibration  is  to  set 
the  reference  voltage.  Note 
on  the  schematic  that  it  can 
be  set  up  for  2  volts  or  200 
rnV  full  scale.  I  recommend 
that  it  be  set  for  2  volts  due 
to  possible  noise  problems, 
but  even  with  the  2  volt 
scale,  it  can  be  read  to  ,001 
volt.  Be  sure  to  be  accurate 
with  this  reference  voltage,  as 
the  accuracy  of  the  entire 
instrument  depends  upon  it. 
A  short  word  about  the 
quality  of  components  used 
in  the  frequency  determining 
resistors  and  capacitors, 
especially  in  the  capacitors. 
These  .1  uF  caps  should  be  of 
the  high  quality  polyester  or 
mylar.  Using  cheap  caps  here 
can  lead  to  inaccurate  read- 
ings. 

If  you  used  precision  resis- 
tors for  the  voltage  divider 
network,  the  next  step  is  to 
calibrate     the     Ohms    scales 
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F/j,  5*  Decimal  point  switch- 
ing.  To  energize  DPt  tie  line 
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against  known  resistance 
values.  Jusi  tweak  the  control 
until  the  correct  value  is  dis- 
played. If  you  used  pots  in 
place  of  the  precision  resis- 
tors (in  the  interest  of  saving 
money),  you  must  set  these 
up.  The  way  to  do  this  is  to 
get  a  calibrated  voltage 
source.  Set  the  voltmeter  to 
the  200  volt  range,  and  adjust 
the  100k  pot  for  a  correct 
reading  on  the  meter  with 
about  90  to  1 20  volts  applied 
to  the  input.  Watch  out,  as 
the  433  doesn't  really  like  all 
that  voltage,  especially  if  it  is 

applied  directly  to  the  2  V 
scale.  It  might  blank  out 
forever!  After  you  have  cali- 
brated the  200  volt  scale, 
don't  touch  that  pot  again. 
Apply  about  16  volts  to  the 
input,  and  adjust  the  900k 
pot  for  a  correct  reading. 
Next,  do  the  same  thing  for 
the  2  volt  scale,  using  the 
appropriate  voltages.  After 
this,  you  will  probably  have 
to  touch  each  of  the  pots  upp 
as  each  will  interact  with  the 
other.  With  a  little  time,  you 
can  save  yourself  a  little 
money,  and  probably  have  a 
more  accurate  meter  than  if 
you  were  to  buy  precision 
resistors! 

There  are  a  few  things 
which  you  should  be  on 
guard  for,  and  those  are  In 
the  area  of  the  ac  detector 
circuit.  Since  this  is  essen- 
tially an  amplifier/detector 
circuit,  anything  that  Es 
placed  on  the  input  will  show 
up  as  a  dc  potential  on  the 
output.  This  little  lesson  was 
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Fig.  6.  Diagram  of  MLC400  liquid  crystal  display.  Use  connector  Te/edyne  Kinetics  S202U. 


painfully  shown  to  me,  as  the 
ac  detector  circuit  took  more 
time  to  refine  than  did  the 
rest  of  the  DVOM.  On  the 
switch  assembly,  I  ran  the  PH 
and  FH  lines  with  unshielded 
wire,  This  was  a  real  no-no,  as 
the  input  is  a  very  high 
impedance,  and  therefore 
doesn't  take  very  much  to 
drive  it.  So,  a  little  shielding 
and  careful  placement  took 
care  of  it. 

To  calibrate  the  ac  scale, 

the  easiest  way  is  to  set  up 
the  voltmeter  to  the  200  volt 


scale  and  the  measure  the  line 
voltage  of  your  house.  If  it 
does  not  read  correctly,  turn 
the  pot  until  it  does. 

Another  little  hint  —  be 

sure  not  to  hook  up  the 
analog  ground  to  chassis 
ground  as  if  you  are  measur- 
ing current  in  a  high  voltage 
circuit.  This  will  place  a  high 
potential  on  the  bare  metal 
chassis.  In  my  DVOM,  the 
chassis  is  floating  and  not 
connected  to  anything.  At 
the  present  time,  I  do  not 
know  where  the  display  unit 
can  be  purchased,  but  a  rough 


price  estimate  for  it  would  be 
about  $14.00.  The  chip  is 
available  From  Tri-Tek  for 
$18.95. 

PC  boards  for  a  basic  2  V 
DVM  using  LEDs  can  be 
purchased  from  Dactron,  Inc. 
12609  Blackfoot  Trail, 
Round  Rock  TX  78664. 

In  addition  to  this  basic 
3Vi  digit  2  volt  LED  DVM, 
this  company  is  coming  out 
with  the  following  items: 
plug-in  board  with  full  func- 
tion, autoranging  capabilities, 
LCD  version,  and  a  digital 
thermometer.  ■ 
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The  ultimate  station, 
from  the  viewpoint  of 
most  of  us,  would  be  one 
located  on  a  hill  remote  from 
noise  sources,  having 
separate,  large,  highly 
elevated  antennas  for  each 
band.  The  ham  shack  would 
contain  a  separate  kilowatt 
transmitter  for  each  band, 
pretuned  and  correctly 
matched  to  its  separate 
antenna  by  means  of  an  rf 
bridge,  and  ready  for  instant 
use.  Unfortunately,  not  many 
of  us  can  afford  such  an 
arrangement. 


This  article  describes  a 
compromise  available  to  all 
who  have  the  desire  and  per- 
severance to  learn  and  build. 
This  is  a  kilowatt  linear 
amplifier  of  highly  efficient 
and  conservative  design  em- 
ploying band  change  by  the 
simple  actuation  of  three 
switches.  In  its  design,  space 
has  been  conserved;  however, 
size  has  not  been  restricted  at 
the  expense  of  efficiency, 
reliability,   or   signal   quality. 

Quite  common  in  the 
1930's  and  40's  was  the  push- 
pull  output  circuit  using  two 
tubes,  a  balanced  tank  circuit, 
and  link  coupling,  well 
known  for  its  high  efficiency 
and  for  cancellation  of  even 
order  harmonics.  The 
grounded  grid  circuit  was 
known  but  not  commonly 
used.  In  this  amplifier,  the 
balanced  tank  circuit  is 
adapted  to  use  with  a  single 
4-1 000 A  tetrode,  used  in  a 
grounded  grid,  grounded 
screen  circuit  with  link 
coupling.  Harmonic  distor- 
tion products  are  minimized. 
Efficiently  tuned  and  cor- 
rectly matched  input  circuits 
are  used  to  improve  signal 
quality  and  reduce  drive  re- 
quirements, The  4-1 000 A  is 
run  at  an  efficient  plate 
voltage  and  loafs  at  a  kilowatt 
dc  input. 

System 

Fig.  1  is  a  block  diagram 
showing  the  functional  ar- 
rangement of  units  for  power 
supply,  signal  amplification, 
and  antenna  matching.  The 
amplifier  input  and  output 
circuits  are  continuously 
tunable  across  the  80,  40,  and 
20  meter  bands*  A  tuned  link 
for  each  band  feeds  the  out- 
put to  separate  antenna 
tuners  for  40  and  20  meters, 
which  in  turn  feed  95  Ohm 
balanced  coaxial  lines,  The  50 
Ohm  unbalanced  input  to  the 
antenna  tuning  unit  is  fed 
straight  through  on  80  meters 
to  a  50  Ohm  unbalanced  line. 

Sixty  seconds  is  allowed 
for  filament  heating  before 
high  voltage  is  applied.  For 
tube  protection,  the  high 
voltage  is  removed  from  the 
tube  when  plate  current  ex- 
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ceeds  a  value  which  has  been 
preselected  by  the  operator. 
Simultaneously,  exciter  drive 
is  transferred  to  the  antenna 
tuner  (still  correctly  matched 
to  the  exciter  output)  and  the 
VOX  relay  is  rendered  in* 
operative.  The  sixty-second 
time  delay  then  recycles,  the 
antenna  is  transferred  back  to 
the  amplifier,  and  plate 
voltage  is  reapplied  together 
with  exciter  drive.  If  a  fault 
continues  to  exist,  the  system 
will  continue  to  recycle  until 
operator  intervention  occurs. 
A  large  capacity  heavy- 
duty  blower  is  contained  in 
an  enclosed  box  at  the 
bottom  of  the  amplifier 
cabinet.  An  air  filter  is  pro- 
vided. Air  from  the  blower  is 
discharged  into  a  plenum 
chamber  and  thence  through 
a  flexible  hose  to  the  pres- 
surized amplifier  chassis. 
Separate  meters  provide  full 
monitoring  of  the  tube 
voltages  and  currents.  The 
system  is  contained  in  a  23* 
wide  by  24"  deep  by  62" 
inch  high  metal  rack  cabinet 
mounted  on  casters.  Total 
weight  is  450  lbs.  Cost,  in- 
cluding 2  4-IOOQAs,  is  $350. 

Input  Tuned  Circuits 

The  input  circuits  are 
shown  in  the  Fig  2  sche- 
matic. Table  2  contains  the 
values  of  all  components  and 
the  number  of  turns  for 
inductances.  The  input  cir- 
cuits are  series  tuned  by 
means  of  small  broadcast 
type  variable  capacitors,  Vari- 
able capacitors  provide  a 
straightforward  method  of 
correctly  adjusting  the  net- 
works to  a  correct  impedance 
match  between  the  line  and 
the  cathode  to  grid  load  of 
the  tube  at  the  selected 
resonant  frequency.  Consider- 
able interaction  exists  be- 
tween components  of  the 
tube  input  circuit,  and  fixed 
capacitors  are  not  recom- 
mended as  a  means  of  estab- 
lishing correct  tuning.  The 
input  capacity  of  the 
4-1000A  is  a  nominal  27  pF 
and  scries  tuning  works  well 
in  this  application.  Qs  of  the 
tuned  circuits  vary  from  1,5 
to    3,    and    once    the    input 


circuits  are  tuned  to  the  band 
center  (or  other  selected  fre- 
quency ),  they  need  not  be 
readjusted.  The  20  and  40 
meter  coils  are  number  14 
DCC  (double  cotton-covered) 
wire,  close  wound  on  1  Vi" 
diameter  coil  forms.  The  80 
meter  coil  is  number  22  DCC 
wire  wound  on  the  same  size 
form.  The  input  line  winding 
is  wound  on  top  of  the 
cathode  winding  starting  at 
the  cold  end  of  the  coil, 
which  is  the  end  to  be  con- 
nected to  the  tuning 
capacitor.  Allow  enough 
dangling  wire  to  make  con- 
nections to  the  tuning 
capacitors  and  to  the  selector 
switch  SI . 

The  only  practical  means 
of  evolving  the  input  tuned 
circuits  was  found  to  be  one 
of  cut  and  try.  Originally,  the 
input  circuit  values  were  cal- 
culated for  Qs  of  two,  and  a 
complete  subassembly  con- 
sisting of  the  three  coils,  six 
tuning  capacitors,  and  switch 
SI  was  built  up  on  a  sheet  of 
1/8"  aluminum*  The  subas- 
sembly was  then  tested  using 
the  following  procedure: 

A  load  of  100  Ohms  in 
parallel  with  a  30  pF  capac- 
itor was  connected  from  SI  B 
(see  Fig.  1)  to  ground.  The 
ANT  terminal  of  a  noise 
bridge  was  connected  from 
SI  A  to  ground  and  a  receiver 
S-meter  was  used  to  measure 
signal  strength  versus  reso- 
nant frequency  for  a  50  Ohm 
line  input.  The  inductances 
were  tailored  to  resonate  at 
the  band  center.  After  the 
amplifier  was  built,  it  was 
found  that  the  input  circuits 
would  not  resonate  correctly 
and  that  the  input  impedance 
values  were  far  from  the  50 
Ohms  desired.  The  input  sub- 
assembly was  removed  and, 
with  the  tube  in  its  socket 
and  a  100  Ohm  resistor  con- 
nected from  one  side  of  the 
filament  to  ground,  the  input 
impedance  of  the  complete 
input  circuit  was  measured 
with  the  noise  bridge.  The 
impedance  was  found  to  be 
135  Ohms  at  3,8  MHz,  120 
Ohms  at  7.2  MHz,  and  85 
Ohms  at  14.2  MHz,  rather 
than    the    100    Ohms    I    had 


Amplifier  panel  showing  controls.  80  meter  tune  at  top^  80 
meter  link  tune  extreme  feft}  20  meter  tune  and  40  meter  tune 
centered  left  and  right  of  plate  bandswiich  with  screwdriver 
adjust  link  tune  between  plate  knobs.  Cathode  band  select  at 
lower  right.  Meters  from  left  to  right  are  plate  current,  grid 
current^  and  filament  voltage. 


expected  it  to  be  from  the 
manufacturer's  data  for  the 
tube.  The  published  data  is 
the  dynamic  load  impedance 
only  of  the  tube. 

At  this  point,  I  resorted  to 
the  cut  and  try  approach. 
Inductances  were  varied  until 
resonance  was  obtained  at  the 
desired  frequencies  with  close 
to  a  50  Ohm  load  presented 
to  the  exciter  line  input  con- 
nection. It  was  learned  that 
one  cannot  obtain  a  given 
value  of  Q  at  a  chosen  reso- 
nant frequency  and  match  a 
tube  input  load  to  a  50  Ohm 
input  fine  impedance  when 
using  fixed  coupling.  This  is 
the  reason  that  the  Qs  vary 
from  about  1.5  to  3,  as  pre- 
viously mentioned.  However, 
the  Qs  are  quite  acceptable, 
and  the  amplifier  is  very 
easily  driven.  The  variable 
capacitors  were  found  to  be 
invaluable  in  evolving  the  in- 
put networks  and  in  tuning 
them. 

Output  Tuned  Circuits 

The  plate  tank  circuits  are 
balanced  and  use  split-stator 
grounded  rotor  capacitors. 
The  Qs  of  each  half  of  the 
resonant     circuits     are     a 


nominal  6.  The  output  links 
are  series-tuned  circuits 
having  Qs  of  about  3.  The 
links  of  this  amplifier  were 
made  variable  for  the  20  and 
40  meter  coils  and  fixed  for 
the  40  meter  coil;  however,  it 
is  suggested  that  the  40  meter 
plate  coils  be  air  wound  and  a 
swinging  link  used  in  lieu  of 
the  fixed  link.  I  experienced 
the  same  impedance  matching 
problem  with  the  fixed  link 
as  previously  discussed  for 
the  Input  networks.  The 
impedance  of  the  40  meter 
output  link  ended  up  at  40 
Ohms  instead  of  50  for  the 
selected  Qs,  The  swinging 
links  are  a  pleasure  to  use.  If 
the  impedance  presented  to 
the  line  is  incorrect,  the 
coupling  is  increased  to  raise 
it,  or  decreased  to  lower  it.  In 
the  photographs,  the  80  meter 
tank  coil  is  suspended  upside 
down.  The  20  meter  tank  is 
the  large  wire  air  wound  coil 
on  the  right  side  looking  from 
the  back.  The  40  meter  tank 
is  on  the  left  side.  Mounting 
method  for  the  supplemen- 
tary 50  pF  fixed  vacuum  ca- 
pacitors used  with  the  80 
meter  variable  capacitor  can 
be  seen  at  the  extreme  right. 
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Output  Coil  Construction 

The  entire  20  meter  coil  is 
12  continuous  turns  of 
number  4  soft  drawn  copper 
wire.  It  is  close  wound  over  a 
3'*  diameter  tube  and  the  coil 
allowed  to  spring  to  about 
30/8"  inside  diameter  when 
winding  tension  on  the  wire  is 
relaxed.  The  center  turn  of 
the  coil  is  spread  to  a  pitch  of 
l%"  so  that  the  link  will 
swing  in  and  out  from  one 
side.  The  remaining  turns  are 
spread  so  that  the  overall  coil 
is  SWf  long.  Large  soldering 
lugs  are  used  to  connect  the 
coil  to  the  variable  capacitor 


and  the  coil  is  supported  on  a 
3/8"  x  I"  x  9"  long  plexiglas 
!>Lrip.  This  size  ptexiglas  strip 
is  used  to  replace  the  alumi- 
num top  bar  on  the  National 
Model  AMT  split-stator  ca- 
pacitors in  all  three  tuned 
circuits.  The  20  meter  coil 
can  be  easily  silver  plated 
using  Cool  Amp  silver  plating 
powder.  Plating  instructions 
are  printed  on  the  container 
(see  Reference  1).  The  20 
meter  link  is  4  turns  of  #16 
wire,  2W  OD  x  W%  wide.  The 
link  is  silver  plated  and  is 
mounted  on  a  plexiglas  strip 
off  the  capacitor  frame  for 
pivoting,  The  entire  40  me; 


coil  is  19  turns  of  #10 
enameled  wire  3"  OD  (out- 
side diameter)  x  314"  long 
wound  on  a  ceramic  form. 
The  5  turn  link  is  wound  over 
plexiglas  strips  cemented  to 
the  wire.  The  link  is  3-3/4" 
OD  x  7/8"  long.  The  80 
meter  coil  is  wound  in  two 
sections.  Each  section  is  17 
turns  of  #10  wire,  3-7/16" 
OD  x  3"  long.  Close  wind  the 
coil  on  a  3"  OD  lube  and 
allow  it  to  spring  out  when 
winding  tension  is  released, 
then  insert  three  1/8"  x  1/4" 
x  5"  strips  between  the  3" 
tube  and  the  inside  of  the  coil 
spaced  equally  around  the 
diameter.  Wind  .06"  diameter 
insulated  flexible  wire  around 
the  form  over  the  strips,  as 
spacers  between  the  coil 
turns.  Stretch  the  spacing 
wire  light  enough  that  it 
forms  a  straight  line  between 
the  spacing  strips  and  the 
result  will  be  a  clearance 
space  between  coil  turns  and 


the  spacing  wire  at  three  loca- 
tions around  the  circumfer- 
ence of  the  coil.  Plexiglas 
strips  1/8"  x  1/4"  x  3-1/8" 
long  can  now  be  cemented  to 
the  outside  of  the  cuil  wires 
using  DuPont  Duco  Cement, 
Let  dry  overnight,  then  slide 
the  spacer  strips  out  and  re- 
move the  coil  from  the  rube. 
The  spacer  wire  will  fall  out 
on  the  inside  of  the  coil  and 
more  Duco  cement  can  be 
applied  across  the  plexiglas 
strips  from  inside  the  coil  to 
complete  the  job.  The  two 
coils  are  cemented  to  a  3/8" 
x  2"  x  9"  long  plexiglas  strip 
so  that  the  center  line  of  the 
coil  is  offset  1-1/4"  from  the 
capacitor  shaft  center  line 
when  the  coil  is  mounted  on 
top  of  the  capacitor.  This 
construction  allows  the  ca- 
pacitor to  be  placed  close  to 
the  chassis  edge  yet  spaces 
the  coil  away  from  the  metal 
enclosure.  A  two  inch  space  is 
allowed  between  coils  at  the 


Rear  view  showing  blower  box  at  bottom  with  flexible  hose  to 
amplifier  chassis.  Amplifier  slides  in  lout  on  supporting  angles. 

Rear  cabinet  door  and  rear  amplifier  panel  ore  removed  for  the 
photo. 


40  meter  tank  at  left,  20  meter  tank  at  right  bottom,  80  meter 
assembly  right  top.  One  of  the  two  80  meter  fixed  capacitors 
is  visible  at  right  top.  The  box  at  top  center  contains  the  plate 
rf  filter  assembly.  The  three  smalt  angles  around  the  tube 
socket  center  the  chimney. 
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center  fur  the  swinging  link. 
The  link  is  8  turns  of  #10 
wire    x    1-1/2"   long  of  the 

same  diameter  and  construc- 
tion as  the  main  coils.  A  piece 
Of  3/8"  x  1"  x  3"  long 
plexigtas  is  filed  to  the  coil 
radius  and  cemented  to  the 
coil  as  a  swinging  arm.  The 
arm  is  supported  from  the 
chassis  on  a  1/8"  x  1 ,p 
aluminum  bracket  as  a  pivot 
support. 

Antenna  Tuners 

The  antenna  tuners  use 
commercial  coils:  Johnson 
500  HCS40  on  40  meters  and 
Johnson  500  HCS20  on  20 
meters.  Although  these  are 
500  Watt  coils,  they  are  more 
than  adequate  for  use  in  a 
series-tuned  1  kW  circuit.  The 
antenna  tuner  links  are  fixed- 
They  are  cemented  to  plexj- 
glas  strips  and  supported 
from  the  main  coils  at  the 
center  of  the  main  coils. 
These  links  are  #16  wire  of 
2-1/2"  OD,  4  turns  (3/8,J 
long)  on  20  meters,  and  8 
turns  (3/4"  long)  on  40 
meters.  If  you  wish  to  wind 
your  own,  simply  duplicate 
the  40  and  20  meter  plate 
tank  coils,  except  #10  wire 
may  be  used  for  the  20  meter 
coil  instead  of  #4  wire,  if 
desired.  An  advantage  of  the 
#4  wire  is  that  the  coils  are 
self-supporting  and  very 
simple  to  make  as  compared 
to  the  #10  wire  coils  rein- 
forced by  plastic  strips.  The 
variable  capacitors  used  for 
tuning  the  plate  and  antenna 
tuner  links  should  have  a  min- 
imum spacing  between  plates 
of  20  thousandths.  Screw- 
driver adjustable  types  are 
suitable  since  they  need  only 
be  tuned  occasionally.  The 
split-stator  capacitors  used  in 
the  antenna  tuner  output  cir- 
cuits can  be  of  20  thou- 
sandths spacing  if  series 
tuning  is  used,  as  in  this 
tuner,  tf  the  flexibility  of 
parallel  output  tuning  to 
match  high  impedances  is  de- 
sired, use  a  capacitor  having 
plate  spacing  of  at  least  1/8 
inch. 

Metering 

Filament     voltage,      plate 


voltage,  grid  current,  and 
plate  current  are  indicated  by 
means  of  separate  meters. 
The  advantage  of  separate 
meters  is  that  overall  per- 
formance of  the  amplifier  is 
apparent  at  a  glance  and, 
particularly,  grid  and  plate 
current  can  be  monitored 
simultaneously. 

The  grid  must  be  held  very 
close  to  ground  potential  to 
avoid  the  generation  of  high 
frequency  parasitic  oscil- 
lations, The  most  commonly 
used  method  of  accom- 
plishing this  and  yet  of  ob- 
taining an  accurate  measure- 
ment of  drip  current  is  to 
raise   the  grid  slightly  above 


Fig,  2.  Amplifier  schematic. 

ground  potential  by  means  of 
a  low  value  resistor  and  to 
measure  the  voltage  drop 
across  the  resistor  (as  grid 
current  flows  through  it)  by 
means  of  a  voltmeter 
calibrated  to  read  grid  cur- 
rent, Mock  up  the  grid 
metering  circuit  consisting  of 
R5,  the  meter,  a  variable  dc 
voltage  source  from  grid  to 
ground,  a  variable  resistance 
in  place  or  R6,  and  a  second 
mil  I  iam  meter  in  series  with 
the  grid  current  meter.  Vary 
the  supply  voltage  and  the 
variable  resistance  to  arrive  at 
tracking  of  the  two  meters. 
Measure  the  value  of  R6  re- 
quired and  substitute  a  fixed 


value. 

The  filament  voltage  meter 
leads  are  connected  directly 
to  the  tube  socket  for  ac- 
curacy of  measurement. 
Shielded  wire  runs  from  the 
socket  to  the  meter.  Use  a 
one  percent  accuracy  meter 
for  this  application. 

The  values  of  resistance 
required  for  plate  voltage  and 
current  metering  can  be 
calculated  simply  and  ac- 
curately. For  example,  as- 
sume that  plate  voltage  is  to 
be  measured  using  a  0-15 
milllammeter  with  the  legend 
on  the  meter  face  changed  to 
read  04500  V  dc+  Then  15 
mA   must    flow   through   the 
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Dc  Plate  Voltage 
Ac  Filament  Voltage 
Filament  Current 
Zero-signal  dc  Plate  Current 
Single  Tone  dc  Plate  Current 
Single  Tone  dc  Screen  Current 
Single  Tone  dc  Grid  Current 
Single  Tone  Driving  Power 
Driving  Impedance 
Load  Impedance 
Plate  Input  Power 
Plate  Output  Power 


3600 

NOMINAL  7.5  (7.13  to  7.87) 
22.7  Amps.  MAX, 
110  mA 
685  mA 
90  mA 
160  mA 
115  Watts  PEP 
105  Ohms 
3050  Ohms 
2470  Watts  PEP 
1 725  Wans  PEP 


Table  h  4-1 000 A  characteristics. 


meter  for  full  scale  reading. 
Choose  a  value  for  Rl ,  as- 
sume 4500  V  dc  output  from 
the  HV  supply  across  Rl  in 
series  with  the  bleeder 
resistor,  and,  using  Ohm's 
Law,  calculate  the  value  of 
R2  required  to  allow  15  mA 
to  flow  through  the  meter.  A 
little  trial  and  error  is  neces- 
sary with  this  method,  but 
the  calculations  go  very  rapid- 
ly using  a  low-priced  calcu- 
lator. 

A  0-10  mil  I  iam  meter  was 
used  to  measure  plate  cur- 
rent. The  legend  on  the  meter 
face  was  easily  changed  to 
read  0-1  Ampere.  Since  10 
mA  of  the  one  Ampere  must 
flow  through  the  meter  and 
R4  when  990  mA  flow 
through  R3,  the  value  of  R4 
is  easily  calculated  once  R3  is 
assumed,    A    series    niilliam- 


meter  can  be  inserted  in  the 
circuit  to  check  accuracy  of 
the  plate  milliammeter. 

Cooling 

Cooling  requirements  are 
graphically  depicted  in  Fig,  3 
in  terms  of  blower  air  flow, 
static  air  pressure,  and 
operating  frequency.  For  ap- 
plication of  the  tube  below 
30  MHz,  use  the  30  MHz 
values  of  20  cfm  of  ambient 
air  flow  required  into  the 
pressurized  chassis,  under 
which  conditions  the  static 
pressure  drop  across  the  tube 
socket  and  tube  in  its 
chimney  is  0,6  inches  water 
gauge.  The  blower  must  be 
capable  of  supplying  the  air 
at  0.6"  pressure  as  a  mini- 
mum. A  good-sized  blower  is 
needed  to  cool  the  4-1000A 
if  the  blower  is  to  run  at  a 


slow  speed  for  quiet  opera- 
tion. The  surplus  blower  used 
in  this  amplifier  is  a  Torring- 
ton  AD508  Airrotor  having 
two  5"  diameter  x  3"  long 
rotors  with  forward  curved 
vanes.  The  blower  is  belt 
driven  by  a  %  HP  motor.  The 
air  discharges  into  a  sheet 
metal  box  and  the  2Yi" 
diameter  flexible  hose  which 
carries  air  up  to  the  pres- 
surized amplifier  chassis  con- 
nects to  the  box  at  the  rear  of 
the  cabinet.  Automobile  air 
conditioning  hose  is  suitable 
for  conducting  the  cooling 
air.  The  only  constraint  on 
the  plenum  chamber  (box)  is 
that  the  distance  from  the 
forward  edge  of  the  blower 
wheel  to  the  side  of  the  box 
opposite  the  wheel  discharge 
be  about  5  to  6  inches.  This 
particular  blower  supplies  the 
required  air  when  running  at 
1400  rpm.  It  is  being  run  at 
2150  rpm  because  doing  so 
only  required  reversing  the 
belt  pulleys,  and  the  extra 
factor  of  safety  in  cooling  air 
supply  yields  a  conservative 
operating  condition.  On  the 
amplifier  chassis,  bring  the 
cooling  hose  connection  in  at 
a  point  remote  from  the 
cooling  inlet  to  the  socket, 
and,    if  you   use   the   Eimac 


Bottom  of  chassis  showing  switching  relays  at  top  left,  feedthrough  filters  and  input  tuning 
capacitors  at  left.  The  right  half  of  the  chassis  contains  the  metersf  filament  transformer,  and 
filament  choke.  Note  the  advantage  of  the  two  chassis  arrangement  for  shielding. 


SK500  aluminum  socket  as  I 
did,  cut  off  the  entire  air  ink-i 
tangent  to  the  machined 
circular  surface  to  increase 
the  efficiency  of  air  flow,  In 
addition,  drill  ten  J4" 
diameter  holes  through  the 
socket  side  wall  to  admit  air. 

Power  Supply 

The  power  supply  section 
contains  the  components  in- 
dicated on  the  schematic.  It  is 
of  conservative  design  using 
parallel  resonant  choke  input 
followed   by  one   section  of 
brute  force  filtering.  The  first 
section  is  tuned  to  the  main 
ripple    frequency    (120    Hz) 
and    presents    a    sufficiently 
high   impedance  at   this  fre- 
quency such  that  a  low  bleed- 
er current  of  20  mA  provides 
good    no   load    to    full   load 
(500  mA)  regulation.  The  low 
bleeder     current     conserves 
power  and  avoids  a  problem 
of  bleeder  heat  in  the  equip- 
ment    cabinet     The     HV 
rectifiers    are    silicon    stacks 
(see  Table  2)  and  were  ob- 
tained from   R.E,  Goodheart 
Co.  (see  Reference  2).  If  you 
build   up  your  own,  a  peak 
inverse  voltage  rating  of  5650 
volts  is  necessary  at  140  mA 
average  current  using  bridge 
rectification.     The    rectifiers 
are   mounted  on  a  sheet  of 
aluminum    which    acts   as   a 
heat  sink.  The  28  V  dc  relay 
supply,  protective  relays,  and 
terminal     board     are     sub- 
mounted  on  a  5"  x  8"  x  1  Yift 
chassis  from  the  14"  x  20"  x 
20"    aluminum    plate    which 
supports  the  overall  supply. 
The  plate  is  mounted  in  the 
rack    at    four   corners    using 
steel  angles.  The  power  sup- 
ply panel  is  19"  x  12"  high. 
It  contains  the  on/off  switch, 
fuses,  panel   lights,  HV  volt* 
meter,  and  the  two  variacs. 
More   filter    capacitance    has 
been  used  than  is  absolutely 
necessary.  A  capacity  of  4  uF 
from   each  choke  section  to 
ground  is  about  minimum  for 
a  3600  volt  supply  used  on 
SSB.  Fig.  4  shows  the  power 
supply  regulation. 

Mechanical  Construction 

The  amplifier  box  is  17" 

wide  x  20"  deep  by  20"  high. 
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F/i?.  3.  Cooling  requirements  for  4-1 000 A  tetrode  using  Eimac 
air  socket  and  chimney  at  1000  Watts  plate  dissipation. 


(t  is  made  up  of  aluminum 
top  and  bottom  chassis  held 
together  by  four  aluminum 
panels  —  front,  back,  and  two 
side  -  plus  one  17"  x  20" 
bottom  plate.  The  bottom 
chassis  is  made  up  of  two  10" 
x  17"  x  4"  deep  chassis 
fastened  together  by  means 
of  number  8  machine  screws. 
The  top  chassis  is  made  up  of 
two  10"  x  17"  x  2"  deep 
chassis  fastened  together.  I 
could  not  obtain  17"  x  20" 
chassis;  hence,  this  con- 
struction. The  top  chassis  is 
turned  upside  down,  pre- 
senting what  would  be  the 
normal  chassis  top  surface  to 
the  inside  of  the  box.  Four 
%"  x  %n  x  14"  aluminum 
angles  are  mounted  vertically 
between  the  top  and  bottom 
chassis  to  support  the  front 
and  back  panels  and  to  form 
an  rf  tight  enclosure-  The  side 
and  front  panels  are  fastened 
using  through  machine  screws 
with  nuts  and  lock  washers. 
The  back  panel  and  bottom 
plate  are  held  in  place  by 
means  of  number  8  nut 
plates. 

The  meters  are  mounted  in 
the  front  of  the  lower  chassis, 
which  simplifies  shielding  and 
wiring.  Since  the  meter  holes 
extend  through  both  the 
chassis  and  front  panel,  it  is 
advisable  to  fasten  the  front 
panel  to  the  chassis  and  then 
cut  the  meter  holes  straight 
through  using  a  hole  cutter  of 
the  adjustable  arm  type.  The 
chimney  for  the  tube  is  held 


in    position    by    three    1/2" 
wide  pieces  cut  from  3/4"  x 
3/4"  x  1/8"  aluminum  angle. 
Allow    1/32"    clearance    be- 
tween the  angle  and  the  glass 
chimney    to    allow    for    ex- 
pansion. The  input  networks 
and  selector  switch  are  sub- 
mounted  on  a  sheet  of  1/8" 
aluminum,  The  filter  network 
for  the  HV,  which  consists  of 
RFC2,     RFC3,     RFC4,    and 
three  -02  microfarad  capaci- 
tors, is  contained   in  a  5"  x 
5"  x  4*1  box.  J7  and  J8  are 
insulated     binding     posts 
mounted  in  the  box  prior  to 
wiring.  Ten  1  "  diameter  holes 
are  drilled  in  the  back  panel 
to  discharge  air  from  the  tube 
compartment*     Aluminum 
screen   wire  can  be  used  for 
shielding  over   the   holes,  or 
one    inch   diameter  screened 
inserts  can  be  purchased.  The 
inserts  contain  tabs  which  are 
bent  over  to  hold  the  insert  in 
place   in   the  hole.  All   shaft 
extensions  are  1/4"  diameter 
brass.  Panel  bushings  are  used 
for    all    front    panel    control 
shafts.     All     controls     and 
meters   were  labeled  using  a 
Dymo  tape  marker  obtainable 
in  most  drug  stores,  The  en 
tire  rack  and  all  front  panels 
arc    painted    with    low-gloss 
off-white     enamel.     The 
aluminum   panels  were  given 
one  coat  of  etching  undercoat 
prior    to    enameling.   This   is 
necessary   so   that    the   paint 
will  adhere  to  the  aluminum. 
Air    leakage    from    the   pres- 
surized chassis  must  be  min- 
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Fig.  4,  HV  power  supply  regulation. 


i  mi  zed  by  use  of  a  gasket 
between  the  bottom  plate 
and  the  chassis.  I  used  a  sheet 
of  plastic  covering  the  entire 
bottom  plate  and  cemented  it 
to  the  plate  in  a  few  places  to 
hold  it  in  position.  Using  a 
sheet  the  full  size  of  the  plate 
is  much  easier  than  cutting  a 
gasket  to  the  width  of  the 
chassis  flanges  and  then 
trying  to  position  it  properly 
for  alignment  with  the  holes 
in  the  chassis.  Three  one-inch 
holes  containing  shielding  in- 
serts are  cut  in  the  front 
panel  for  viewing  the  tube. 

Practices  of  importance  in 
rf  amplifier  construction  are 
as  follows: 

1*  Ground  components 
directly  to  the  chassis 
by  the  shortest  route. 
Do  not  use  a  single 
point  ground. 

2.  Use  coaxial  con- 
nectors and  feed- 
through  capacitors  or 
fillers  to  bring  con* 
ductors  into  the  en- 
closures. Sprague  0,01 
uF  high  pass  capacitors 
are  good  as  are  a 
number  of  surplus  tine 
filters. 

3.  Use  shielded  wire  for 
filament,  power,  and 
metering  leads  inside 
the  amplifier  chassis. 

4.  Use  0.01  or  larger 
filament  bypass  capaci- 
tors. Use  mica  capaci- 
tors for  the  two  marked 
M  on  the  schematic. 

5.  Keep  the  lead  from 
the  plate  cap  to  the 
switch  and  from  the 
switch  to  the  plate 
tuning  capacitors  as 
short  as  possible  to 
minimize     parasitics. 


The  leads  from  the 
plate  tuning  capacitors 
to  their  respective  coils 
can  be  longer,  although 
if  the  construction 
practice  used  here  is 
followed,  they  will  be 
quite  short- 
en Place  coils  at  least 
one  coil  radius  away 
from  metal  panels  to 
keep  eddy  current 
losses  at  an  acceptable 
level.  The  end  of  the 
plate  coils  opposite 
from  the  plate  lead  are 
intentionally  placed  3/4" 
from  the  adjacent  metal 
panel  to  provide  a  8  pF 
capacity  to  ground  to 
balance  the  output 
capacity  of  the 
4-1 000  A. 

Tuning 

Tuning  of  the  amplifier 
input  and  output  networks 
and  adjustment  of  the  anten- 
na tuner  is  performed  at  this 
QTH  using  an  antenna  noise 
bridge.  The  following  pro- 
cedure is  used,  Remove  the 
amplifier  from  the  cabinet 
and  remove  the  bottom  plate. 
Place  the  4  1000A  in  its 
socket  and  connect  the  lead 
to  the  plate  cap.  Connect  a 
3000  Ohm  non-inductive 
resistor  from  the  plate  con* 
nection  at  S2B  to  ground, 
Connect  a  100  Ohm  non- 
inductive  resistor  from  one 
side  of  the  filament  at  the 
socket  to  ground.  Connect 
the  noise  bridge  antenna  jack 
to  S1 A  at  the  exciter  input 
line  connection  points  using 
leads  as  short  as  possible. 
Place  51  in  the  80  meter  band 
select  position.  Set  the  re- 
ceiver (which  is  connected  to 
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CI  —  Small  broadcast  variable  300  pF 

C2  —  Small  broadcast  variable  150  pF 

C3  —  Small  broadcast  variable  200  pF 

C4,  C5  -  Small  broadcast  variable  100  pF 

C6  —  Small  broadcast  variable  50  pF 

C7,   C8   —   50  pF  vacuum  from  Command  Set  Antenna  Tuning  Unit 

(surplus) 

C9F  C11f  C16  -  National  type  AMT  split -stator  50-50  7500  V 

C13  -  National  type  AMT  split-stator  25-25  7500  V 

C18  -  B&W  split-stator  100-100  4500  V 

C12,  C14,  CI  5,  CI  7  -  150  pF  variable  0.020  plate  spacing 

C10  -  350  pF  variable  0.020  plate  spacing 

L1  -  80  meter  line  21  turns  No.  22  DCC  (see  text) 

L2  —  80  meter  cathode  40  turns  No,  22  DCC  (see  text) 

L3- 40  meter  line  14  turns  No.  14  DCC  (see  text) 

L4  —  40  meter  cathode  25  turns  No.  14  DCC  (see  text) 

L5  -  20  meter  line  5  turns  No.  14  DCC  (see  text) 

L6  -  20  meter  cathode  9  turns  No.  14  DCC  (see  text) 

L7f  LB,  L9,  L10,  L11,  L12,  L13,  L14,  LIB,  L16- see  text 

J1 ,  J2,  J3,  J4  -  UHF  receptacle  JAN  type  S0239 

J5,  J6  -  UHF  receptacle  (twin)  JAN  type  UG-102/U 

J7,   J8    —   HV   insulated  binding   post  from   Command   Set   Antenna 

Tuning  Unit  (surplus) 

RL1  —  surplus  28  V  dc,  tvuo  sets  N.O.  contacts  required 

BL2,  RL3  —  Ceramic  insuiated  relays  28  V  dc  from  Command  Set 

Antenna  Tuning  Unit  (surplus) 

RL4  —  Leach  0-60  second  time  delay  relay  24  V  dc  (surplus) 

RL5  -  Basco  SRIC2A2,  11000  Ohm  coil  dc  relay 

RL6  —  240  V  ac  relay,  2  sets  N.Q,,  10  Amp  contacts 

T1  —  120  V  primary,  32  V  secondary,  1  Amp 

T2  —  240  V  primary ,  4200  V  secondary,  500  mA 

T3  —  General  Etectrtc  Catalog  no,  9T92Y1 4,  0-240  V 

T4  —  0-140  variable  transformer 

T5  —  120  V  primary,  7.5  V  secondary,  23  Amps 

D1   -  Silicon  rectifier,  Slater  Eiec,  Co-,  Part  No,  SLA08-2,  400  mA, 

8000  PRV  (Ref.  2) 

D2  -  Silicon  diode  0.5  Amp,  75  PRV 

RFC1  -  Barker  and  Williamson  FC-3GA 

RFC2-  kWHF  choke 

RFC3,  RFC4  -  Ohmite  Z50  VHF  choke 

Filter  capacitors  —  use  at  least  two,  4  uF  4000  V  dc  working  voltage 

51  —  2  section,  3  position  small  ceramic 

52  —  2  section,  3  position  heavy-duty  ceramic  (surplus) 

53  —  1  section,  3  position  heavy-duty  ceramic  (surplus) 
Blower  —  see  text 

Rf  ammeter  —  General  Electric  from  Command  Set,  0-10  Amp 
Chassis  -  17"  x  20"  x  4",  made  up  of  two  17'r  x  10"  x  4"  chassis 
fastened  together  w\xh  machine  screws 

Chassis  -  17"  x  20"  x  2",  made  up  of  two  17"  x  10"  x  2"  chassis 
fastened  together  with  machine  screws 

Table  2.  Component  fist. 


the  noise  bridge)  to  the  band 
center  or  other  frequency  at 
which  it  is  desired  to  resonate 
the  amplifier  input  network. 
Set   the   bridge  to   50  Ohms 


and  rock  CI  and  C2  to  mini- 
mum dip  of  the  receiver 
S-metcr.  Repeat  the  pro- 
cedure for  the  40  and  20 
meter  input  networks. 


Connect  the  noise  bridge 
ANT  terminal  to  the  antenna 
connection  (J2)  of  the 
amplifier.  Apply  28  V  dc  to 
RL1  to  actuate  RL2  and 
RL3,  or  close  RL2  and  3 
mechanically  so  that  S2B  is 
connected  to  J 2.  Set  S2  to  80 
meters.  Set  the  receiver  to  the 
band  center  or  other  fre- 
quency at  which  it  is  desired 
to  resonate  the  80  meter  out- 
put network.  Set  the  bridge 
to  50  Ohms  and  rock  C9  and 
C10  to  the  minimum  dip  of 
the  receiver  S-meter.  Tune 
the  40  and  20  meter  net- 
works in  a  similar  manner. 

Connect  the  antennas  to 
the  antenna  tuner  and  the 
bridge  ANT  terminal  to  J 3, 
Set  the  bridge  to  50  Ohms 
and  S3  to  the  20  meter  posi- 
tion. Tunc  C1 5  and  CI  6  for  a 
dip.  Repeat  for  the  40  meter 
antenna.  This  completes  the 
tuning  procedure.  Remove 
the  100  and  3000  Ohm 
resistors.  Replace  the  bottom 
cover f  replace  the  amplifier  in 
the  cabinet,  and  connect  up 
all  cables  and  the  cooling 
hose. 

Operation 

In  operating  the  amplifier, 
set  SI ,  S2,  and  S3  to  the 
desired  band,  check  that  the 
two  variacs  are  turned  to 
zero,  turn  on  the  power,  and 
bring  the  filament  up  slowly 
to  7.5  volts.  When  the  60 
second  time  delay  actuates 
and  the  red  panel  light  comes 
on,  turn  up  the  plate  variance 
to  3700  volts  reading  of  the 
panel  voltmeter  (HV  will 
drop  to  3600  under  load).  At 
this  point,  the  plate  and  grid 


current  meters  will  read  zero. 
Actuate  the  VOX  relay  by 
grounding  the  VOX  lead  to 
the  exciter.  Grid  current  will 
read  zero  and  plate  current 
will  read  about  55  mA.  With 
the  exciter  in  the  CW  tune 
position,  turn  up  the  exciter 
drive  control  until  the  plate 
current  meter  of  the  amplifier 
reads  260  mA  and  grid  cur- 
rent  reads  50  mA.  Allowing 
for  feedth rough  power  from 
input  to  output,  the  input 
power  to  the  plate  circuit  is 
now  just  under  one  kW  for 
CW  operation. 

Grid  current  for  single 
tone  input  runs  70  mA  with 
plate  current  at  280  mA.  The 
SSB  input  for  this  condition 
is  1  kW  PEP,  To  correctly 
adjust  the  amplifier  for  2  kW 
PEP,  a  two  tone  generator  is 
required.  If  you  do  not  have  a 
generator  available,  adjust  the 
amplifier  for  2  kW  PEP  input 
by  talking  into  the  micro- 
phone at  your  normal  voice 
level  and  distance  from  the 
microphone  and  increasing 
the  drive  until  the  plate  meter 
peaks  reach  265  mA.  Grid 
current  peaks  will  be  about 
60  mA  for  plate  current 
peaks  of  265  mA.  The  actual 
current  peaks  are  approx- 
imately double  the  values  of 
the  meter  readings.  Table  1 
shows  maximum  tube  ratings 
at  a  plate  voltage  of  3600  V 
dc.  ■ 

References 

1  The  Cool  Amp  Company,  8603 
S.W.  17th  Avenue,  Portland, 
Oregon  97219. 

R.  E.  Goodheart  Co.,  Inc.,  Box 
1220GC,  Beverly  Hills,  California 
90213- 


MULTI-BAND  ANTENNA  TRAPS 


Having  trouble  fining  air-space  for  ait  &0  mtter  dJ&xsLe? 
Restricted;  Ic  40  nn?tftr&?  L*t  PACE-TRAPS  provide-  the 
iifiSW^r1  Fivfr-Ban^  IW>^onipromiiie  coverage  in  105  feci '  l-'om 
fcjajtds  jn,  the  same  space  as  your  40  melef  dipole'  PACE- 
TkAPS  are  quality -bujjt.  Hit  proved.  resonani  circuits 
described  It)  tnost  hand-books  and  designed  to  make-up  into 
an  all-band  Fiyslem.  Foui  mudeli  available.  HG -series  300 
wait  raLfld  4  ot  5  band  model  ,  ,  ?14.95  pan  FG-serius. 
.  .  .  kw  rated  4  or  5  band  model  .  .  .  J  17.95  pr,  SttaiKted; 
Copp«*-wEld;  eqmv  to  ~12  .  .  handler  Like  soft  drawn 
cut    to   JecKjlh    .         U 2   feet  S6-50   +   $100   UPS.   full 

Installation    detaiJs   provided.    Use  with  at    without  *  Trans 
match.   Shipped  f^l-pald  in  ITS  A    CT  reside  nts  add  *f%  tax. 
Checker  MO  \o 

BOX  234   Upland  RcL 
PACE-    RAPS    mnririi*h.irw   m  06862 


Middlebury    CT 

(203)758  9228     R15 


5 
5 

5 

5 

2 


"CDAKIT- 

P.O.  BOX  JGI-A,  DUMONT,  N.  J.  07623  _ 

IF  t  AUDIO  CONNECTORS  &  ACCfSSORIES    N 

S3. 50  2  M3S9  UHF  right 


PL255  UHF  male 
S023*  UHF  crraijii 

female 
UGI7VU  adaptor 
UGI76/U  adaptor 
PL25?PQ   push  .on 
UHF  male 
2  PL2M  UHF  splice 
I    M358   UHF  "T" 

ALL   ITEMS 
*S48&S£&     SEND 


$3,50 
$1.20 

V.  20 

|2.2S 

$2.10 
$2.80 


angle  adaptor  ..      $3.25 

UG1H/U  UHF  spike  $2.45 
U&363/U  UHF  spike  $2.7$ 
U&240/U  BNC  male  $1.70 
UGIQM  U   BNC 

chaises  female  $2,40 

Lightning  Arraitor 
itne    UHF 


m- 


$2.25 

POSTPAID -NO   C.O.O.'i 
FOR  IMtlE  CATALOG     3KXttft-%..K 


DRAKE 


'S     SS747 
'S      TR4CW 


^Kenwood   S    TR7400A 
$5g?  VAggy  'S    FT301 D 

Call  for  competitive  prices! 
Bank  Americard  Master  Charge 

FRECK  =K£— * 

252  Pattort  Ave., Ashevi!lerN.C.  28801 
PHONE:  (704)  254-9551  F3 
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TEE/AX  PRESENTS; 

THE  FIRST 
COAX  TOGGLE  SWITCH 


$39 


95 


Patent  Pending 


TEE/AX.  INC 

5701  N.W.  31  st  AVENUE 

FT.  LAUDERDALE, 

FLORIDA  33309 

Distributor  Inquiries 
Invited 


n   UHHttWM 


»IP»I 


Model  SW-5000 


•  52  ohms 

•  SPDT/DPDT 

•  Power  1  KW 

•  All  Brass 
Construction 

•  Teflon 
Insulated 

•  Captivated 
Internal 
Contacts 

•  Available  in 
UHF,  BNC, 
F,  all  series 


Mail  Orders  Accepted  —  Add  75<t  for  Postage 

Z2E 


i»  ™  Ml '  i 


*▼*▼ 


2  METER 
CRYSTALS 

IN  STOCK 

FOR  THESE  RADIOS  ON 

STANDARD  ARRL  REPEATER 

FREQUENCIES 


Clegg  HT  146 

Drake  TR  22 

Drake  TR-33  irmc  only) 

Drake  TR  72 

Genttw 

Heathkrt  HW-2021 

Irec  only) 

H&»rhkiT  HW202 

(com/VHF  Eng 

Kan  /Wilson 

Lafayette  HA  146 

Midland  13-505 

R  agency  HR-2 

$3*50  each  — 
10  or  more, 


Regency  HR-212 

Regency  HR-2B 

Regency  HR  312 

Regency  HR  2MS 

S.B.E. 

Sonar  1802  3-4.3601 

Standard  146/826 

Standard  Horizpn 

Swan  Fftfl  2X 

Tempo  FMH 

Trio/Kenwood 

Trio  /Ken  wood  TR2200 

Trio/Kenwood  TR7200 

in  quantities  of 
S3. 25  each 


Certified  check  or  money  order  only  — 
NO  CODs 


KOLIX   DISTRIBUTORS 
P.O.  Box  436 
Dunellen   NJ  08346 


--LIMITED  OFFER - 


R15 


Hooker  Electronics 
P.O.  Box  386  hit 

Han  ford,  C  A  93230 

[WHERE  THE  ...  JS  HANFORD?] 

Resistors  now  available  in  multiples  of  5  of 
one  value  for  S,25  or  100  for  54.25,  V*  W 
10%  or  better  [most  are5%]  10.  22.  47,  68, 
100.  150.  220.  270,  330,  470,  560,  680,  820, 
IK.  I.5K,  2.2K,  2.7K,  3JK,  4.7K.  6.8K, 
B.2K.  I0K.  15K.  22K,  27K,  33Kf  47K, 
100K,  220K,  and  330K,  Other  values 
available  soon.  All  Prime 

it************************* 

NSL  5053  Red  LED  with  mounting  clip  S.20 
each  or  10  for  SI. 80.  Prime 

************************** 

2N3904  6  for  SI. 00  pr. 

2N3906  6  for  $  LOO  me 

************************** 

GE  Transistors  and  Tubes 
Pace  &  Johnson  CB  Equipment 

************************** 

DISC  CERAMIC  CAPS         p 

.IMF  50V  6  for  $1.00  r|m 

PC  LEADS  .01  MF  50V  10  for  $1.00 
************************** 

CA  RESIDE  NTADD6%  tax 

$  75  POSTAGE  FOB  ENTIRE  ORDER 

HAM   CLUBS  TAKE  5%   DISCOUNT 

[Oraer  on  Letterhead] 

Please  Send  CHECK  OR  MONEY  ORDER 


win  a  Free  PRE-AMP 

WOW!  Jon  think  of  it*  For  every  100 
pre-amps  we  sell  between  now  and 
Augusi  31,  1977  we  will  have  a  draw- 
ing end  refund  the  purchase  price  to 
the  lucky  winner.  You  can't  get  better 
odds  for  winning  anywhere,  and  the 
more  pre-amps  yoo  order,  ihe  better 
your  chance  of  winning.  Actually, 
nobody  lose*  because  if  you  buy  a 
Vanguard  Model  201  pre  ^mp,  you  will 
have  die  best  pre-amp  money  can  buy. 
The  tame  pre-amp  it  now  in  use 
throughout  the  world  rn  soph  mica  ted 
installations  like  weather  stations  and 
radio  astronomy.  Our  pre-amps  ire 
chosen  for  their  low  noise  (typically 
2.5  dB  <P  150  MHz),  high  gain  (30  dB 
@  150  MHz),  and  excellent  stability 
(we  use  RCA  dual-gate  MOSFETih 
Phone  your  order  m  today  lor  that 
ore-amp  you've  been  wanting  to  buy 
and  we 'I*  deduct  Si  .50  for  your  phone 
call  and  ship  the  order  COD  by  «tr 
parcel  post  within  2  days.  The  Model 
201  is  avai labile  tuned  to  any  frequency 
between  5  and  260  MHi  (be  sure  to 
specify)  with  s  3%  bandwMJth  and  your 
choice  of  BNC  or  RCA  connectors. 
Operates  on  1 2  V  dc  #  1 0  m  A, 

Rhone:  212468-2720  $^9'95 


Varft£*uar-ci 


196-23  JAMAICA  AVE. 
HOLUS.  N.Y,  11423      VI 


i*WWWWW^%J**^S**rf'K>M^^ 


Armchair  Copy 


Shortwave  Listening 

Our  ONLY  occupation  is 
supplying  everything  you 
need  to  tune  the  medium  wave 
and  shortwave  bands— and 
identify  what  you  hear.  Our 
NEW  mini-catalog  details 
Barlow  Wadley,  Drake  and 
Yaesu  receivers,  WORLD 
RADIO  TV  HANDBOOK,  logs, 
receiving  antennas  &  tuners, 
calibrators,  FM  or  TV  guides, 
AM  pattern  maps,  QSL 
albums,  ITU  publications, 
RTTY  displays,  CONFIDEN- 
TIAL FREQUENCY  LIST, 
clocks  and  all  SWL  books. 

GILFER  ASSOCIATES,  INC 

P.O.  Box  239,  Park  Ridge.  NJ  07656 

i..iiiiJl.,i>m.,iliJi..UiiJL.tJaii..ij^..L.i^i.,ii    G6 
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John  J.  Maria  it  K7AGI 
N  6707  Standard  #3 
Spokane   WA   9920$ 


a  $2  Drill 


--  and  put  your  razor  to  work 


If  you  need  to  drill  small 
holes,  this  little  motor  is 
handy  and  inexpensive.  It 
easily  drills  through  1/811  of 
bakelite,  fiberglass  or  alumi- 
num. It  beats  putting  a  #60 
(.040")  drill  in  a  motor  and 
immediately  breaking  the  bit, 
Small  sizes  need  speeds  up  to 
7000  rpm  or  more. 

The     following    describes 


conversion  of  Sunbeam 
"Shavemaster"  razor  motors 
into  useful  hand-held  drills. 
Model  "W"  seems  to  be  plen- 
tiful at  local  salvage  stores  of 
Goodwill  Industries,  St. 
Vincent  dePaul  and  Volun- 
teers of  America,  at  prices 
from  1 54  to  50£ 

The   procedure   is  as  fol- 
lows:    Remove    two    screws 


from  the  bottom  of  the 
plastic  case  and  lift  out  the 
works.  Brush  off  any  dust 
and  clippings.  Remove  the 
retaining  washer  from  con- 
necting rod  and  take  off  the 
nylon  rod.  Remove  4  screws 
and  discard  all  oscillating 
shaver  parts,  but  retain  the 
large  diecast  plate. 

Unsolder  two  wires  from 


ac  power  input  post. 

Remove  two  brush  holder 
clips,  keeping  your  fingers 
over  the  holes  to  prevent  the 
brush  springs  from  flying 
away.  Remove  the  4  hex  nuts 
holding  the  end  bell  to  the 
motor  frame.  Slide  out  the 
armature. 

Carefully  remove  the  two 
motor  brushes.  If  they  are 
less  than  lA}i  in  length  they 
should  be  replaced  (shaver 
repair  stores  have  them). 
Brush  out  carbon  dust,  etc. 

Place  the  armature  in  a 
vise  and  unscrew  the  crank 
(counterclockwise).  Discard 
the  crank.  Run  a  4-40  tap 
into  the  hole  in  the  shaft. 
This  is  preferably  done  in  a 
metal  lathe  but  can  be 
successfully  performed  by 
hand.  On  the  reverse  end  of 
shaft,  saw  a  screwdriver  slot 
with  a  miniature  hacksaw 
blade.  File  off  any  burrs  left 
by  the  saw. 

Place  a  drop  of  oil  on  each 
bearing  and,  if  there  are 
spacer  washers  on  the  shaft, 
put  at  least  one  on  the  com- 
mutator end  for  a  thrust 
bearing.  Reassemble  the 
motor  and  solder  the  wires 
back  on  power  input  post. 
Now,  test  the  motor. 

Take  the  plate  saved  from 
shaving  mechanism  and  saw 
off  the  bosses  or  projections 
that  held  the  shaft.  File  it 
smooth,  and  round  off  all 
corners  and  edges  as  you  hold 
this  in  your  hand  after 
assembly,  Replace  on  the 
motor  frame. 

Drop  the  motor  back  in 
the  plastic  case  and  measure 
points  on  the  housing  even 
with  ends  of  the  armature 
shaft.  Drill  14  "  holes  in  each 
end-  Enlarge  the  crank 
opening  to  %*\  preferably 
with  a  tapered  reamer,  as  it  is 
very  easy  to  split  plastic  with 
a  large  drill. 

Obtain  a  steel  4-40 
machine  screw  about  one 
inch  long,  and  cut  off  the 
head,  leaving  ii  about  %"  in 
length.  Smooth  the  threads  in 
a  4-40  die  if  possible.  Screw 
this  into  armature  shaft. 

If  you  have  the  original 
power  cord  with  the  special 
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plug,  put  the  motor  back  in 
the  case.  If  the  cord  is  not 
availably  use  an  ordinary 
lightweight  zip  cord  and 
solder  it  onto  power  post. 

Purchase  from  your  local 
hobby  store  a  No.  22B-C 
X-Acto  drill  chuck  adapter.  If 
not  available  in  your  area, 
you  can  order  the  chuck  from 
X-Acto  Corp.,  48-31  Van 
Dam  St,  Long  Island  City, 
New  York  11101.  This  size 
chuck  accommodates  No. 
63-50  drills. 

Place  the  chuck  shaft  in  a 


3  jaw  chuck  on  a  metal  lathe 
and  tap  it  with  a  4-40  tap 
about  3/8".  This  can  possibly 
be  done  by  hand,  but  risks 
going  in  crooked  and  break- 
ing the  tap. 

File  two  flat  places  on 
opposite  sides  of  the  shaft 
where  the  X-Acto  name  is 
stamped,  I  made  a  small 
wrench  from  a  scrap  of  1/8" 
steel  to  fit  the  flats.  Screw 
the  chuck  onto  the  armature 
shaft,  holding  it  with  a  screw- 
driver in  the  slot.  Put  a  small 
drill  in  the  chuck  and  tighten 


it  with  your  fingers,  holding 
the  chuck  shaft  with  a 
wrench. 

Plug  it  in  and  put  it  to 
work.  This  gadget  is  quite 
useful  for  cleaning  out  solder 
from  holes  in  circuit  boards 
which  have  had  parts  re- 
moved. 

[f  desired,  a  push-button 
switch  can  be  made  using  the 
hole  over  the  power  post. 
This  is  not  easy,  but  does 
make  it  more  convenient.  It  is 
necessary  to  make  a  plastic 
push-button  on  a  lathe.  Drill 


a  hole  in  it  to  slip  over  the 
concentric  power  post,  I  took 
contacts  off  a  small  discarded 
relay  and  soldered  them  onto 
the  power  post  terminals,  so 
that  the  button  pressed  the 
contacts  together.  Then  one 
wire  to  the  motor  is  discon- 
nected from  the  post  and 
goes  directly  to  the  power 
cord  (which  comes  in  from  a 
new  hole  drilled  in  the 
opposite  end  of  the  plastic 
case).  The  other  wire  goes  in 
series  with  the  switch  con- 
tacts. ■ 


NEW! 

A  $14.95 

Meter  Calibrator! 


A  quality  volt-ohm  calibrator  at  a  break- 
through price!  Why  put  off  calibration  of 
your  VOM,  VTVM,  or  digital  multimeter? 

Here's  what  you  get: 

•  Check  DC  volts  at  0.100  Vr  1,000  V, 
and  10.000  V 

•  Up  to  0.02%  accuracy  on  volts 

•  Check  ohms  at  tOOH,  Ik,  1  0kF  100k, 
and  1  meg. 

•  Up  to  0.1  %  accuracy  o  n  ohms 
Battery  powered,  uses  2-9  V  batteries 
{not  included) 

Uses  hybrid  IC  precision  reference 

Only    $34.95    each.    Please    add    $1.50 
postage.  CA  residents  add  $2.10  tax. 


Gary  McClellan  and  Co.       Box  2085 

1001  W.  Imperial  Hwy. 
La  Habra  CA  90631 
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PRINTED  CIRCUIT 

BYTE3IZE  CIRCUIT  BOARD 
BLANKS,  POSITIVE  ACTING  PHOTO 
RESIST,  CARBIDE  DRILL  BITS,  SNAP 
IN  CIRCUIT  BOARD  SPACERS  AND 
CARD  PULLERS,  DRILL/MILLS, 
PROTOTYPE  BOARDS,  W.  H.  BRADY 
&  DITAK  DRAFTING  ARTWORK, 
MATTE  FILM,  PRECISION  GRIDS, 
BUBBLE  ETCHERS,  PC  DESOLDER— 
9NG  TOOLS,  POSITIVE  ACTING 
DIAZO  FILM,  PRECOATED  CIRCUIT 
BOARDS,  SILVER  PLATING  POWDER, 
WIRE  WRAP  TOOLS 

SEND  STAMP  &  ADDRESS  FOR  FL  YER 

TRUMBULL  CO. 

833  Balra  Dr.,  El  Cerrito,  CA  94530 


We  Don't  Claim  That  Your  ALPHA  Linear 
ill  Run  A  Kilowatt  Key-Down  FOREVER  .  .  . 


...  But  We  Don't  Put  A  Time  Limit  On  It,  Either. 

YOU'LL  PROBABLY  NEVER  SET  A  BRICK  ON  YOUR  KEY  FOR  26,000  MINUTES,  BUT  WE 
DID  IT  TO  ILLUSTRATE  WHAT  ETOS  NO  TIME  LIMIT  [NTL]  CONTINUOUS  DUTY 
RATINGS  REALLY  MEAN  TO  EVERY  ALPHA  AMPLIFIER  OWNER. 

April  7th:  A  standard  ALPHA  76  was  taken  from  production,  loaded  up  to  a  full  1000 
watts  key-down  dc  input,  and  left  operating  with  a  brick  on  the  key, 

April  25th;  The  76  was  still  operating  completely  normally,  delivering  about  675  watts  of 
continuous  rf  carrier  output  into  a  very  hot  dummy  load  —  after  18  days  —  435  hours  — 
some  26.000  consecutive  minutes  key-down  at  a  full  kilowatt.  You  may  have  seen  the 
same  unit  running  key-down  all  day  long  the  following  week-end  at  the  Dayton  Hamven- 
tion.  It's  still  as  good  as  new  —  a  fact  which  will  surprise  no  one  who  knows  how  all 
ALPHA'S  are  built.  You'd  expect  no  less. 

The  point  is,  every  ALPHA  linear  amplifier  —  including  the  power-  and  value-packed 
ALPHA  76  and  the  exclusive  NO-TUNE-UP  ALPHA  374  —  is  meticulously  engineered 
and  built  to  handle  continuous  operation  IN  ANY  MODE  AT  MAXIMUM  LEGAL  POWER 
[NTL]  ...  No  Time  Limit.  And  ETO's  warranty  on  every  ALPHA  amplifier  protects  you 
FOR  EIGHTEEN  MONTHS  —  FIVE  TIMES  LONGER  than  most  amateur  equipment 
warranties! 

A  I    DU  A  -   SURE  YOU  CAN  BUY  A  CHEAPER  LINEAR  .  .  . 

MLrnn.  but  is  that  really  what  you  want? 

A  LINEAR  AMPLIFIER  IS  A  BIG  INVESTMENT '.  ,  .  MAKE  IT  WISELY.  For  an  enlightening 
glimpse  at  what  goes  into  the  design  of  every  ALPHA  by  ETO's  power  professionals,  or  to 
aid  you  in  comparing  one  linear  with  another,  call  or  write  for  our  brief  guide  entitled, 
"EVERYTHING  YOU  AL  WA  YS  WANTED  TO  KNOW  ABOUT  (COMPARING!  LINEARS  . 
.  ,  BUT  DIDN'T  KNOW  WHOM  TO  ASK. "  We'll  also  send  you  fully  detailed  and  illustrated 
literature  describing  the  entire  ETO  line  of  superb  ALPHA  power  amplifiers  and 
ALPHA/ VOM AX  —  the  new  split-hand  speech  processor  that's  your  key  to  rf  clipper  type 
"talk  power"  combined  with  easy  mike-fine  installation  and  low-distortion,  practically 
foolproof  opera  tion. 

*^         EHRHORN  TECHNOLOGICAL  OPERATIONS,  INC. 
P.O,  BOX  708  -  INDUSTRIAL  PARK 
CANON  CITY,  CO.  81212         PHONE  (303)  275-1613 
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Unique  Power 


Supply  Tester 


-  -  uses  a  load  bank 


James  C.  Chapel  W9HDA 
2549  Wiggins  Avenue 
Springfield  JL  62704 


The  first  question  asked 
might  be,  "What  is  a 
load  bank?"  The  term  is 
taken  from  the  electrical 
power  industry  to  explain  a 
device  to  simulate  a  load  on 


various  power  sources  in 
order  to  check  the  load  per- 
formance  of  those  sources.  In 
this  case,  the  article  covers 
the  building  of  two  simple 
load  banks  or  dummy  loads 
for  small  and  rather  large 
sized  dc  power  supplies  that 
are  finding  present  usage 
with  hams  and  hobbyists. 
This  article  shows  how  it  can 


SECTION    A 


LOAD    BANK   |i.8V  (jS  ill  AMPS 
SECTION  B  SECTrO-N  C 


SECTION   D 
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PW»£<*  SuPPi.*  CI 


IONS 


Current  in  Amps 

Section 

Load 

@13.8  volts 

A 

33% 

8 

A&B 

66% 

16 

A,B,&C 

full 

24 

A,  B,CtAD 

133%  of  full 

32 

Fig,  1.  All  bulbs  #1073.  AH  wire  #14  TW*  Af  Bf  C,  D  -  10 
Amp  relay  contacts  or  10  Amp  switches  (optional  since 
connections  can  be  made  directly). 


be  done  economically  and 
with  readily  available  parts. 
Also,  using  the  basic  ideas 
presented  here,  load  banks 
for  most  any  type  of  low 
voltage  power  supply  can  be 
built 

In  order  to  properly 
evaluate  the  performance  of  a 
power  supply  (whether  home 
built  or  commercially  built), 
the  supply  must  be  tested  at 
various  degrees  of  loading  — 
that  is,  no  load,  half  load,  full 
load,  etc.  The  major  require- 
ment for  a  suitable  load  bank 
is  that  it  be  capable  of  pro- 
viding these  various  load  con- 
ditions. Thus,  several  load 
elements  are  required,  or  at 
least  one  large  variable  ele- 
ment is  required,  in  order  to 
cover  several  different  load 
conditions.  These  load 
elements  would  typically  be 
large  fixed  or  variable  power 
resistors-  If  the  power  supply 
is  of  any  size,  the  load  ele- 
ments have  to  be  of  high 
power  rating  (10,  25,  or  even 
50  Watt).  A  look  at  a  parts 
catalog  will  show  that  power 
resistors  get  expensive  as  the 
power  rating  goes  up  and  the 
different  ohmic  values  avail- 
able go  down.  Also,  power 
resistors  present  the  problem 
of  how  to  get  rid  of  the  heat 
and     how     to     conveniently 


mount  the  resistors* 

Instead  of  using  the 
regular  power  resistor  in  the 
design  of  these  load  banks, 
automotive  bulbs  and  pilot 
lamps  were  used.  These  are 
readily  available  at  auto  parts 
stores,  electronic  parts 
houses,  and  even  department 
store  electrical  parts  sections. 
Bulbs  are  selected  on  the 
basis  of  voltage  and  current 
requirements  and  typically 
work  out  very  nicely  in 
regard  to  both  values.  The 
problem  of  power  dissipation 
is  very  minimal  and 
mounting  can  be  very  simple* 
With  the  load  elements 
decided,  the  actual  construc- 
tion of  the  load  bank  can 
begin. 

The  first  load  bank  re- 
quirement was  for  a  rather 
large  13,8  volt  dc  24  Amp  dc 
supply.  It  was  decided  to 
check  one  third,  two  thirds, 
full  load,  and  133%  of  full 
load,  Voltage  and  ripple  were 
observed  under  the  various 
load  conditions.  The  #1073 
automotive  bulb  was  selected 
with  a  nominal  rating  of  12.8 
volts  @  1.8  Amps.  Typical 
cost  is  less  than  30tf.  Since 
the  power  supply  voltage  was 
to  be  a  volt  higher,  the  cur- 
rent at  that  voltage  was 
approximated  to  be  about  2 
Amps.  This  is  a  fine  feature 
of  these  bulbs  -  the  voltage 
can  be  increased  up  to  20%  of 
nominal  rating  without  any 
problem   in   this  application. 

The  bulbs  were  arranged  in 
four  groups  or  sections  of 
four  each.  See  Fig,  1  for  the 
circuit  diagram.  Each  group 
presents  a  load  of  about  8 
Amps  at  nominal  voltage  to 
simulate  four  load  conditions. 
In  order  to  keep  costs  down 
and  construction  simple,  the 
wires  consisting  of  #14  TW 
wire  were  soldered  directly  to 
the  buib  bases.  The  start  and 
end  of  each  section  wire  were 
wrapped  around  a  nail  which 
was  driven  into  the  wooden 
base  board.  This  eliminated 
expensive  sockets  and,  after 
all,  a  load  bank  is  not  a  device 
that  is  normally  on  display  in 
the  shack, 

Since  this  load  bank  was 
to  be  used  for  a  considerable 
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amount  of  testing  and  since 
four  surplus  relays  were  avail- 
able, each  load  section  was 
wired  through  relay  contacts 
as  shown  in  the  diagram.  Any 
combination  of  loading  can 
be  quickly  selected.  This 
extra  feature  can  be  elim- 
inated with  just  the  use  of 
solder  connections  or 
switches  with  proper  current 
rating.  The  switching  feature 
is  certainly  handy  if  consider- 
able testing  is  to  be  done,  but 
adds  considerably  to  the  parts 
cost  if  the  junk  box  is  not 
well  stocked. 

The  second  load  bank  was 
for  a  much  smaller  dc  power 
supply  with  a  rating  of  5  volts 
@  1  Amp.  Following  the  same 
design  features  of  the  pre- 
vious load  bank,  a  ^=502  bulb 
was  selected  as  load  element 
in  four  sections  with  two 
bulbs  in  each  section,  giving 
30%,  60%,  90%,  and  1 20%  of 
full  load.  Since  the  current 
requirements  were  much  less, 
about  0.3  Amps  per  section, 
regular  #22  solid  hookup  wire 
was  directly  soldered  to  the 
bulb     bases     and     toggle 


switches  (or  even  slide 
switches)  used  for  controlling 
the  load  sections.  A  small 
wood  base  board  was  again 
used  for  mounting  the  bulbs 
and  wiring  with  a  small  1/8 
inch  pressed  board  panel 
(nailed  to  the  edge)  to 
support  the  switches.  This 
supply  is  most  useful  for 
checking  logic  power  supplies 
used  with  ICs.  Overload  or 
current  fotdover  charac- 
teristics can  be  checked  on 
supplies  designed  with  that 
feature.  See  Fig.  2  for  the 
circuit- 
There  are  many  advantages 
to  these  simple  load  banks 
besides  the  cost  and  ease  of 
construction.  The  bulbs 
present  a  large  amount  of 
light  under  full  load  to  leave 
no  doubt  that  the  supply  is 
working.  Also,  there  are  no 
burn  marks  from  power 
resistors  on  the  workbench 
or,  even  worse,  the  dining 
room  table.  Buying  the  bulbs 
by  the  box  reduces  cost,  and 
automotive  type  bulbs  are 
readily  available,  even  at  gas 
stations. 
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POWlE*  3UPPL*    CONNECTIONS 


Current  in  Amps 

Section 

Load 

@  5  volts 

A 

30% 

0.3 

A&B 

60% 

0.6 

At  £Ff  dc  C 

90% 

0.9 

A,  B,C,&D 

1 2096  of  full 

1.2 

Fig.  1  All  bulbs  #502  AH  wire  #22  so/id  At  B,  C,  D  -  03 
Amp  switches. 


The  purists  may  argue  that 
the  bulb  is  not  a  constant 
load    resistance   due    to   the 

filament  characteristics.  This 
sudden  heavier  than  normal 
load  when  voltage  is  first 
applied  to  the  bulb  is  very 
short  in  duration  and  pro- 
vides an  even  stricter  load  test 
of  the  supply  being  tested. 

The  load  bank  ideas  pre- 
sented here  can  be  extended 
to  other  sizes  and  types  of 


load  banks  by  changing  the 
bulb  types  and  the  number  of 
bulbs  in  a  section,  and  even 
the  number  of  load  sections. 

These  load  banks  have 
been  used  to  check  voltage 
and    ripple   conditions  on  a 

variety  of  home  brew  and 
commercial  supplies.  The  cost 
is  certainly  cheap  if  proper 
shopping  around  is  done  on 
the  choice  and  source  of 
bulbs.  ■ 


Gene  Brizendine  W4ATE 
600  Hummingbird  £)i\,  S.£. 
HuntsviUe  AL  358Q3 


Instant  Spares 


-  for  those  after-hour  repairs 


The  time  required  to 
restore  failed  equipment 
depends  often  on  locating  the 
spares.    The    simple    scheme 


described  insures  that  replace- 
ment plug-in  devices  are 
always  available  at  the  exact 
point  of  need. 


occurs,  the  plug-in  packages 
are  simply  flipped  over  one  at 
a  time,  to  isolate  the  problem 
to  the  device  or  other  com- 
ponents. 

Equipment  using  several 
identical  plug-in  units  may 
not  justify  the  cost  of  a  spare 
for  every  socket,  and  a  lesser 
quantity  would  be  adequate. 

Many  other  plug-in  units, 
ranging  from  DIP  ICs,  auto- 
mobile fuses  and  flashers,  to 
household  plug  fuses  and 
fluorescent  starters  lend 
themselves  to  this  sparing 
technique,  as  suggested  in 
Figs.  2  and  3.  ■ 


Fig.    1.  Seff-s tor  age  of  spare  TO- 5  devices,  (a)  Bonding  with 
transparent  tape,  (b)  Bonding  with  a  common  heat  sink. 


SPOT 
SOLDERING 

OF    TUBE 
SW1ELOS 


A 


f*P£ 


TT 


B 


HEAT 
SINK 


TAPE 


Figm  2  Cartridge-type  fuses,  bonded  with  transparent  tape. 


The  method  is  to  combine 
the  operating  unit  and  an 
identical  spare  into  one 
double-ended  package.  The 
example  shown  in  Fig.  1  (a) 
joins  a  pair  of  identical  Iran* 
sistors  back'to-backp  using 
transparent  tape,  so  that 
identifying  data  remains 
visible,  TO-cased  devices 
requiring  heat  sinking  may  be 
joined  using  only  the  heat 
sink  as  in  Fig.  1  (b). 

When    equipment    failure 


Fig.  3.  Method  of  storing  spare  miniature  vacuum  tube. 
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Light  Up 


Bench 


versatile  power  distribution  system 


Joseph  M.  Frezza  WA3VGT 
499  Easton  Road 
Horsham  PA   19044 

My  workbench  becomes 
a  mass  of  ac  cords  just 
about  every  time  I  dig  into  a 
project,,  leaving  limited  work 
space.  In  the  middle  of  the 
confusion,  I  entertain  the 
thought  of  constructing  an  ac 
receptacle  that  will  be 
portable  on  the  bench  and  at 
the  same  time  have  some  fuse 
protection  for  equipment 
under  repair  or  construction. 

Another  nagging  work- 
bench item  is  the  soldering 
iron.  It  would  be  difficult  to 
determine  how  many  times  it 
sat  on  the  bench  cooking  for 
days,  or  how  many  times  I 
accidentally  burned  myself  or 
damaged  material  lying  on 
the  workbench. 

Well,  thanks  to  73  and 
Amy  WB4FDQ,  I  got  off 
dead  center  and  built  my 
magic  box.  Now  I  have  a 
portable  switched  3  outlet  ac 
power  source  with  2  of  the 
outlets  fused,  directional 
control  light  source,  soldering 
iron  power  source  with  high/ 
low  heat,  and  removable  heat 
shield  stand  for  the  soldering 
iron. 

This  was  another  junk  box 
project  from  start  to  finish. 
Selection  of  components  is 
not  critical  as  long  as  they 
can  handle  115  volts  at  5  to  9 
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Amps.    In    addition    to    the     and  nibbler  were  needed.  If 
basic  tools,  a  small  punch  set     you    don't    have   access    for 


Workbench  magic  box  with  soldering  iron  in  place  and  plugged 
in.  Although  the  switches  and  fuses  are  on  the  rear  panel,  I 
elected  to  locate  the  indicator  lights  above  the  respective 
outlets.  If  the  receptacle  for  the  soldering  iron  was  relocated 
to  the  left  side  panel,  the  cord  might  be  easier  to  handle. 


b  o  r  ro  wi  n  g  one,  Lafayette 
Radio  usually  has  them  in 
stock  at  a  modest  price. 

The  project  began  with 
Amy's  article  and  circuitry  in 
73's  July  issue.  I  did  replace 
his  52  switch  with  a  DPDT 
switch  and  eliminated  the 
number  one  position  as  he 
suggested.  In  addition,  I 
utilized  a  three  prong  safety 
cord  to  ground  the  case. 

Fig*  1  is  the  schematic 
circuitry  of  the  magic  box.  I 
decided  I  wanted  a  few 
luxuries  not  really  needed,  A 
neon  indicator  light  is  always 
on  as  long  as  the  box  is 
plugged  in.  The  indicator 
lights  for  outlets  2  and  3  are 
wired  behind  the  fuses  to 
indicate  when  a  fuse  is  blown. 
If  the  builder  is  working  with 
very  low  current  fuses,  the 
indicator  light  load  should  be 
placed  in  front  of  the  fuse  so 
as  not  to  increase  the  current 
drain  at  the  outlet. 

My  aluminum  case  was  3fl 
x  5"  x  2M  and  was  used  in 
several  earlier  projects.  I  tried 
to  place  all  the  wiring  in  the 
lower  half  to  simplify  con- 
struction* The  cradle  micro- 
switch  support  is  the  frame  of 
a  broken  rocker  switch. 

The  soldering  iron  cradle 
was  constructed  from  sheet 
aluminum.  The  microswitch 
is  operated  by  a  plunger-type 
rear     support     A     standoff 


LIGHT 


Interna!  parts  placement  should  allow  working  space  for  top 
coyer  microswitch  assembly.  The  light  unit  had  its  own  power 
switch,  eliminating  the  need  for  a  switch  on  the  chassis. 


54LOEHIMG  <*0** 


DP&T 


spacer  with  bott  for  plunger 
works  well.  The  plunger  was 
designed  with  1/8"  travel, 
allowing  plenty  of  movement 
to  insure  switch  operation 
and  still  protect  from  excess 
weight  being  placed  on  the 
cradle. 

The  light  source  is  an  old 
desk  lamp  fixture.  Placement 
of  the  light  should  allow  free 
access  of  the  soldering  iron 


for     right-    and    left-handed 

users.  A  high  intensity  light 
unit  would  make  a  better 
light  source. 

Parts  placement  is  not 
critical. 

With  a  little  effort,  your 
magic  box  can  be  made  to 
look  store-bought.  Remove 
all  dirt  and  grease  from  alum- 
inum and  use  a  good  primer 
base.    Aerosol   lacquer   spray 


Fig*  J. 


paint  is  easily  found  in  auto 
supply  houses  and  hardware 
stores,  I  used  rub-on  lettering 
that  I  bought  at  the  ham 
store  and  then  sprayed  with  a 
clear  lacquer  for  added  pro- 
tection. Painting  and  labeling 
should  be  done  before  com- 
ponent  assembly.  Allow  a  day 
or    two    after    painting    for 


finish  to  reach  maximum  set 
Don't  let  the  simple  wiring 
circuitry  mislead  you  into  not 
checking  before  attaching  to 
ac  line.  The  accompanying 
photos  were  supplied  by  Don 
Smith  WA3VEA. 

The  completed  project  will 
provide  invaluable  service  on 
or  off  the  workbench.  ■ 


Hang  Ten 


-  -  relay  slow  release  circuit 


John  Skubick  K8ANG 
1040  Meadow  brook 
Warren  OH    44484 
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Ti  hese  are  old  phone 
company  central  office 
equipment  circuits  that  are 
still  used  in  today's  modern 
electronic  exchanges.  Perhaps 
you  may  need  only  a  slight  or 
a  very  slight  amount  of  delay- 
release  in  a  relay  (s)  control 
circuit  of  yours.  One  way  is 
to  re-tension  the  relay  springs 
by  bending  or  "kinking." 
This    practice    (also    used    in 


Try  Fig.  2.  This  one  can  be 
discernible  to  the  naked  eye 
in  delayed  releasing,  depen- 
dent upon  the  coil  current 
and  resistance.  Note  the 
diode  polarity;  otherwise, 
you  may  end  up  with  a  short 
circuit! 

"Ah-haf"  you  say,  "but 
Fig,  2  is  used  to  suppress  the 
coil's  inductive  voltage  kick- 
back, for  solid  state  or  con* 
tact  protection."  That  is 
correct!  This  is  why  some- 
times electronic  keyers  can't 
follow  high-speed  sending 
when  using  reed  relay  out- 
puts. 

Maybe  this  bit  of  info  will 
help  solve  your  "  knotty" 
relay    timing   problem(s)?   ■ 


Fig.  L  Simple \  compact t  dc  relay  delay  circuit.  Shunting 
resistor  should  he  five  times  the  dc  resistance  of  the  relay  coif 
Wattage  rating  of  resistor  equals  !4  the  power  (in  Watts)  drawn 
by  coif 


CO.  equipment)  is  subject  to 
the  aging  process  and,  with 
time,  will  change  its  charac- 
teristics. Here  arc  two  simple 
ways  to  have  stabilized,  short- 
delayed  release  in  a  relay. 

The  circuit  in  Fig.  1  gives 
very  slight  delays.  The 
amount  of  delayed  release  is 
subject  to  the  amount  of 
current  drawn  by  the  coil  and 
the  coirs  resistance. 

Want  a  little  more  delayed 
release  time  for  a  given  coil? 


Fig.  2  Note  polarity  of  shunt  diode!  Also  observe  diode  *spiv 
rating: 
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GENERAL  MULTI-PURPOSE  V-O-Ms  •  DROP  RESISTANT  •  HAND  SIZE  •  MODEL  310  V-O-M  »TYPE  3 


*-> 


*     &<S 


ttttmeur** 


VI^T1     I>»Ur*     1111 


46TUAI 


1.  Drop-resistant,  hand-sire  V-O-M  with  high-impact  thermoplastic 
case. 

2.  20,000  Ohms  per  volt  DC  and  5,000  Ohms  per  volt  AC;  diode 
overload  protection  with  fused  Rx1  Ohms  range. 

3.  Single  range  switch;  direct  reading  AC  Amp  range  to  facilitate 
clamp-on  AC  Ammeter  usage. 

RANGES 
DC  Volts:  L>3  12-60-300,1 ,200  (20,000  Ohms  per  Volt). 
AC  Volts:  0-3-12-60-300-1 ,200  (5,000  Ohms  per  VoltL 
Ohms:   Q-20k*200k-2M  Q  -20M  £2  (200   Ohm  center   scale  on  low 
range). 

DC  Microamperes:  0-600  at  250  mV. 
DC  MilliamperesT  0-6  60-600  at  250  mV. 
Accuracy:  ±3%  DC;  ±4%  AC;  (full  scale). 
Scale  Length:  2-1/8". 

Meter:  Self -shielded;  diode  overload  protected;  spring  backed  jewels. 
Case:  Molded,  black,  high  impact  thermoplastic  with  slide  latch 
cover  for  access  to  batteries  and  fuse,  2-3/4"  w  x  1  -5/1 6"  d  x  4-1  /4" 
h. 

Batteries:  NEDA  15V  220  (1),  1  '/3V  91  OF  (1):  Complete  with  42" 
leads,  alligator  clips,  batteries  and  instruction  manual.  Shpg.  Wt,  2 
lbs. 
Model  310  Cat,  No.  3018 $53.00 


^^_    ^^^^»^^^^Novice  Crystals  (Specif v  Send  Only) 

Sfafa  TWO  METERS       Motfrota  HT  220  Crystal^ 

^.    CRYSTALS  IN  STOCK  In  Stock!  . 

Standard  •  Icom  •  Heat  hk  it  •  Ken  •  CI  egg  •  Regency  •Wilson  •  VHF 

Eng  •  Drake  •  And  Others1      $4,50  @  Lifetime  Guarantee 


ALL  BAND  PREAMPLIFIERS 


Make/Model 

Xmit  Freq. 

Rec,  Freq« 

•  6  THRU  160  METERS 

•  TWO  MODELS  AVAILABLE 

■  RECOMMENDED  FOR 
RECEIVER  USE  ONLY 

•  INCLUDES  POWER  SUPPLY 


MODEL  PLF  employs  a  dual  gate  FET  providing  noise 
figures  of  L5  to  3.4  db.,  depending  upon  the  band. 
The  weak  signal  performance  of  most  receivers  as  well 
as  image  and  spurious  rejection  are  greatly  improved. 
Overall  gain  is  in  excess  of  20  db.  Panel  contains 
switching  that  transfers  the  antenna  directly  to  the  re- 
ceiver or  to  the  Preamp. 

Model  PLF  1 17V  AC,  60  Hz,  Wired  &  Tested       $44.00 


NYE  VIKING  CODE  PRACTICE 


No.  114-404^002    $18.50 


MODEL  PCLP  is  identical  in  all  respects  to  the  PLF  ex- 
cept that  two  nuvistors  are  used  instead  of  the  FET. 

Model  PCLP  1 17V  AC,  60  Hz.  Wired  &  tested      $44.00 


Get  the  RIGHT  START! 

With  a  NYE  VIKING  Code  Practice  Set  you  get  a  sure,  smooth,  Speed -X  model 
310*001  transmitting  key,  a  linear  circuit  oscillator  and  amplifier,  with  a  built-in  2" 
speaker,  all  mounted  on  a  heavy  dutv  aluminum  base  with  non-skid  feet.  Operates  on 
standard  9V  transistor  type  battery  (not  included).  Units  can  be  connected  in  parallel 
so  that  two  or  more  operators  can  practice  sending  and  receiving  to  each  other.  List 
price,  SI 8.50. 


EXCLUSIVE  66  FOOT. 
75  THRU  10  METER  DIPOLES 

NOTES 

1.  Models  prefaced  '  "  'will  be  aval  I  able  1/77 

2.  All  models  above  are  furnished  with  crimpholder  lugs, 
3    All    models   can    be    furnishnd   with   a    SO-239   female 

coaxial  connector  at  additional  cost  The  SO  239  mates 
wah  the  standard  PL- 259  male  coaxial  cable  connector 
To  order  this  factory  installed  op  Hon.  add  the  letter  'A' 
after  the  model  numbe*.  Example:  40-20  HD/A, 
4,  75  meter  models  are  factor y  tuned  to  resonate  at  3850 
kHz.  ISP  I  model*  are  factory  tuned  to  resonate  at  3800 
kHi.  80  meter  models  are  factory  tuned  to  resonate  at 
3650  kHi  See  VSWR  curve*  for  other  resonance  data 


fijllf  An  1>fiK]  -  T  PHou-uncS  Already  m  U(* 

^16  mt*  Coppv  HMtl  mi  ■nnlari  to  H  hanrflai  Hk*  *rfi  Caspar  mr>  - 
Rat*d  fdr  b#fl*r  lh»n  full  4*pl  |»«w>  AM/CV4  qr  S$B-Co*n«l  H*  B»L*nr#d 
5C  Id  ?5  atim  HmNtra  -  VSWA  urtlltr  l.B  to  T  mt  mort  hittfit*  -  Stlbltam 
S-ip>l  tw  Jwir*  -  0*ep  Picflf  ItouImchi  -  Timfic  Pari »m*it*  —  Na  teiM 
pr  nn  to  him.  dawn  ot  ctwrvgt  undH  wmthtr  conditio™  -  CompknaFv 
AgmrrblmO  iMifv  to  pol  up  -  Guirpntwi  1  yw  -  ONE  DESIGN  DOES 
IT  ALL. 


MODEL 

BANDS 

PRICE 

WEIGHT 

LENGTH 

IMetanl 

yoi/Kqj 

IFt/MitU 

40-20  HD 

40/20 

$49  SO 

26/.  73 

36/10  9 

40-10  HD 

40/20/15/10 

59.50 

39/1  01 

36/109 

ao-40  HD 

BO/40  +  1 5 

67.SQ 

4i/i,ii 

69^21.0 

75-40  HD 

76/40 

5500 

40/1.12 

66720  1 

75-40  HO  lSP> 

76/40 

57  50 

40/1 12 

§6/70  l 

75-20  HO 

75/40/20 

66  SO 

44/1.23 

66/20.1 

75-30  HO  ISP> 

m*om 

€6,50 

44/123 

66/70  1 

75-10  HD 

75/4O/J0/15/J0 

74.50 

46/1  34 

flfl/20  1 

75-10  HO  tSPI 

75/40/20/ 15/tO 

7450 

48/1.34 

66/20  1 

80- 10  HO 

B0, 40/20  15  10 

76  50 

50/1  40 

69  71  0 

ND  TRAPS- NO  COILS- 
NO  STUBS- NO  CAPACITORS 


MOR  GAIN  HD  DIPOLES  .  .  .  •  One  Keif  the  length  of 
conventional  half-wave  dipolar  •  Multi-band,  MuIh 
frequency.  *  Maximum  efficiency  -  no  traps,  loading  coils, 
or  Hubs.  *  Fully  assembled  and  pre- tuned  -  no  measuring. 
no  cutting.  *  AST  weather  rated  -  1  KW  AM,  2  5  KW  ON  or 
PEP  SS8.  *  Proven  performance  -  more  than  l5r000  have 
been  delivered.  *  Permit  use  of  the  full  capabilities  of 
today  \  5-  band  xcvrt  *  One  feed  line  for  openlmn  on  all 
bands-  *  Lowest  eost/benefii  antenna  on  the  market  today 
*  Fait  QSY  —  no  feed  line  switching  ■  High**t  performance 
for  the  Novice  as  well  as  tfve  Extra-Ctani  Op. 


Tufrs  Radio  Electronics  •  209  Mystic  Avenue  •  Med  ford  MA  02755  *{617)  395-8280 


SST  T-l  RANDOM  WIRE  ANTENNA  TUNER 


Ail  band  operation  (16O-10  meters)  with 
most  any  random  length  wire.  200  Watt 
power  capability.  Ideal  for  portable  or  home 
operation.  A  must  for  Field  Day.  Size:  2  *t 
4-1/4  x  2-3/8,  Built-in  neon  tune-up  indica- 
tor, Guaranteed  for  90  days.  Compact  — 
easy  to  use.  Only  $29.95, 


HUB 

BOB 

DOB 


Model 
200  V 


Model 
210 


Model 
220 


CES  Touch  Tone  Pads 

•  Model  200V  —  acoustic  coupling,  $59.95 

•  Model  210  —  for  mounting  on  walktes  or 
hand -he  Ids,  $54 .95 

•  Model  220  —  CES  can  now  offer  you  a 
TOUCH  TOME  back  for  Standard  Commun- 
ications hand-held  radios.  This  is  the  com- 
plete back  assembly  with  the  TOUCH 
TONE  encoder  mounted  and  ready  to  plug 
into  the  private  channel  connector.  Also 
included  is  a  LED  tone  generator  indicator 
and  an  external  tone  deviation  adjustment. 
$74 .95, 


talk 

power 

by 


for  an  Economy  Price? 

THAT'S  RIGHT! 

introducing  the  ECONO  LINE 


Model    input    Output    Typksl  FrBqu*m:y         PHct 

Ml.         Ba<JW5D-D0W    t0ln/70oot    143  149  MHf    S13&00 
7Q2B      14W     &0  BOW      1  In/70  out    143  149  MHk    $169.00 

Now  get  TPL  COMMUNICATIONS 
quality  and  reliability  at  an  economy 
price.  The  new  Econo  Line  gives  you 
everything  that  you've  come  to  expect 
from  TPL  at  a  real  cost  reduction.  The 
latest  mechanical  and  electronic  construc- 
tion techniques  combine  to  make  the 
Econo  Line  your  best  amplifier  value. 
Unique  broad  band  circuitry  requires  no 
tuning  throughout  the  entire  2-meter  band 
and  adjacent  MARS  channels.  See  these 
great  new  additions  to  the  TPL  COMMUN- 
ICATIONS product  line  at  your  favorite 
amateur  radio  dealer. 

For  prices  and  specifications  please  write 
for  our  Amateur  Products  Summary  I  FCC 
type  accepted  power  amplifiers  also  avail- 
able Please  call  or  write  for  a  copy  of 
TPL's  Commercial  Products  Summary, 


ASTATIC 
MICROPHONES 


SILVER  EAGLE  -  $69.95 

T-UG8-D104*  transistorised $48.60 

T ^009-0104,  "Golden  Eagle/1  transistorized  $95.40 
T-UG9-D104*  "SUver  Eagle,"  transistorised  ,  $69,95 
UG-D1Q4*  ceramic  or  crystal  .....,..,.  ^ .  -  $42.60 


SLINKY!  MK3f 

A  LOT  of  antenna  in  a   LITTLE  space 

New     Slinky®     dipole*     with     helical 
loading   radiates  a  good  signal  at   1/10 

wavelength  long! 

*ptttrnr  Ate  3.8HJ2Q 

IK  I  Ittltthrt  Hi 


■Mm  luruir 


*«tim  win  nit  cm 


f  <  i  lit  iitt 


*  Thiftthtclnutlyvr^l'SG    ?%   40   ft  ?Q  meter  afiferWi •  ap*t|Us 
il  »ny  l^ngin  from  24  To  70  f**l   •  no  »*lra  baiutn  cm  |r«mm«tcn 
n*«T*d  •  portablc-cecl*    A    tloras    in   minultt  *  amall 
*MQugh((jfitinBttfcar»pairtmeni  *  lull  legal  puwtjr  *  low  SWR 
ouflf  Co mpieleflO  75,40 .&  20  meter  bands   ■  much  lowar  airfio- 
spheric  noise  pickup  than  a  vertical  and  needs  no  f  adiala  ■  kit 
includes  a  pair  ul  tpecia^-madv  4-inch  dim.  by  4-inch  long 
cotl*.  containing  335  loei  of  radmimg,  conducicw.  bakjn   50  ft 
RGf>0  UcoaK,  PL253  con nacflor.  nylon  rope  S  miirudion  m»n- 
u*J  •  now  m  use  by  US  Depf  of  State  US  Army  radio  tctiools 
plus  thousands  of  hama  the  world  over 


FT-  101  E  TRANSCEIVER 


VAg 


FT  301 
FP301  DIG 
FP  301 
FF301  CIO 

FRG  7 
QTR  24 
FT  lOI-E 

160 10M 
FT  101EE 
160-10M 
FT-101EX 
160-10M 

FL-21009 

FTV-650B 

FTV  250 

FV  101B 

SP-101B 

SP 101PB 

YQ-100 

YD-S44 

FA^9 

MMB  1 

BFP 102 

XF  30C 

FR-tOIS 

SOLID  STATE 

FR  10t  DIG 

SOLID  STATE 

FT  301  S 

FT  301  S 


160M-10M  Transceiver  -  200WPEP  $769 
1  60M-1  0M  Transceiver  -  200  VyPEP  935 
AC  Power  Supply  125 

AC  PS.  w/Clock  and  CW  ID  209 

Gene  rat  Co  v.  Synthesized  Receiver  299 
Yaesu  World  Clock  30 


Accessories: 
FC  6 
FC2 
FM  1 


XCV  R  W/Processor 

XCVR  W/O  Processor 

XCVR  W/O  Processor 
AC  Only,  Less  Mike 
Linear  Amplifier 
6M  Transverier 
2M  Transverw 
External  VFO 
Speaker 
Speaker /Pater* 
Monitor  Scope 
Dynamic  Base  Mik* 
Cooling  Fan 
Mobile  Mount 
RF  Speech  Processor 
60O  Hz  CW  Filter 

160  2M/SW  RCVR 

160  2M/SW  RCVR 
160  10M4GWPEP 
160-10M  40WPEP  Digital 


729 

649 


589 

399 

199 

199 

109 

22 

59 

199 

29 

15 

19 

79 

40 

4B9 

599 
559 
/65 


6M  Converter 
2M  Converter 

FM  Detector 
Aui.'SW  Crystals 
AM  Wide  Filter 
600  H*  CW  Filter 
FM  Filter 
Speaker 


XF  30B 
XF  30C 
XF  30D 

SP 101B 

FL  tOI 

SOLID  STATE      160  10M 

TRANSMITTER 

Accessories: 

RFP-101  fl  f  Speech  ProOMiOl 

MONITOR/TEST  EQUIPMENT 


24 

25 

20 

5 
40 

40 
49 
22 


525 
79 


YC  500  J 

VC  500  S 

YC  BOO  E 

YO100 
YP  150 
YC601 

VHF  FM  &S5B 
FT-620B 
FT  221 
Accessories: 

MMB4 


SO0  MHzdOPPMJ 
Counter  249 

500  MH;  (1  PPM) 
Counter  365 

500  MHz  (0-02  PPM  J 
Counter  489 

Monitor  Scope  199 

Dummy  Lo£d/Warc  Meter    69 
Digital  Readout 
<  101/401  series)  169 

TRANSCEIVERS 
6M  AM/CW/SSB  365 

2M  AM/FM/CW/SSB  629 


Mobile  Mount 
(FT  620Br  FT-221) 
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Name. 


Call 


Address. 
City 


State 


_  Zip 


Order: 


Radio  Electronics 

209  Mystic  Avenue  . 
Medford  MA  02155 
(617)  395-8280 

FREE  Gift  With 
Ever  9  Order! 


D  Check  enclosed 

D  BankAmericard      □  MasterCharge    D  American  Express 

Credit  card  — .  Interbank  # 

Signature Card  expiration  date  _ 


MasterCharge 

American  Express 

BankAmericard 

accepted  on 

MOST  items! 


Prices  FOB  Medford  MA. 
All  units  can  be  shipped 
UPS.  MA  residents  add  5% 
sales  tax.  Minimum  $3. 00 
for  shipping  &  handling  on 
at  J  orders,  $10-00  merchan- 
dise minimum  please, 


Cash  orders  over  $1200  deduct  5%.  No  other  discounts  offered.  AM  sales  final. 


Tufts  Radio  Electronics  *2Q9  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 


HRM  RRDIO 


COMMUNICATIONS 


IS 


THOMSON-CSF 


NPC 


ELECTRONICS 


MODEL 

NET  PRICE 

103R 

S39.95 

12V4 

$19,95 

•13HNI4 

£41.95 

800 

$20,50 

104R 

$49.95 

102 

S24.95 

12/115 

$69.95 

612 

$27.95 

108RA 

$79.95 

107 

$28.95 

108RM 

$99.95 

1 2  HM  4 

$29.95 

109R 

$149.95 

MODEL  12HM4 


NPC  2.5  Amp  Regulated  Power  Supply. 
So 1. 1. a  Sta-e   Short  Circuit  Protected, 


Low  cosi  regulated  power  Supply 
quietly  Converts  115  volts  AC  to 
»3  S  volts  DC  ±200  millivolts 
1 .5  amps  continuous,  2  5  amps 
feg  Ideally  ujited  'or  operating 
mobile  C0  transceivers  in  yoyr 


ALSO'     Available 

35 

name  or  twice  o 

ase  sraiion 

13  HM  4  with  built 

*in 

lourispuakur 

Typical. 

WlAJtlMuM 

Output  Voltage 

Continuous  Curronl 

Rtt-gurulion 

Rippla/NOiie 

13  5    ■  SVDC 
1  5  Amp 
2,5  Amp 
SmVRMS 

14VQC 
lOmVRMS 

Case  3  (HI  x  *  (Wi  *  sv«  (Qj  snipping  weigh!  3  ma 


MODEL  107 


NPC  4  Amp  Power 

Supply.  6  Amp  Ma*. 

So'iO  State    Overload 

Protected 


Functions  silently  in  converting  115  volts  AC  lo  1?  volts  DC.  4  amps 
continuous.  6  amps  max  Enables  anyone  to  enjoy  CB  radio,  car  6-uacfc 
cartridge,  cassene  pteyer  or  car  radio  In  a  home  or  office. 

Continuous  GurroTrt  (Full  Load  I 
Oulpul  VoltngetNo  Load) 
Output  Voltage  (Full  Load} 

Filtering  Capacitor 

Ripple  (Full  Load) 

Short  Circuit  Protection 


A  Amp 

16  V  max 
12  V  mln 
10.000  uf 

v  RMS 
tfipr-mal  Breaker 


MODEL  HCI4 

f  OR  C  a 
TRANtCEIVin 

n*  vac/is  e  vac  j  b  A«r>  nio 


MODEL  103R 


NPC  4  Amp  Regulated 
Power  Supply , 
Solid  State.  Dual 
Overload  Pfot^cthori 


Case  3"tH}*4ft   |W|xf,V  i.Dl    Shipping  Vvelgni  5  IPs 


Convwis  115  vote  AC  to  73  6  vohs  DC-  ?OQ  mmrvoits  Handles  2  5 
imps  cDtiiinuoLi  and  4  amps  max  Ideal <*  suited  tor  apphcaiions 
where  no  hum  and  DC  stability  are  important  such  as  CE  (raityrnssion 
yrijii  Ham  radio  jransmitlei ,  and  high  quality  eight-trac*.  car  stereos 
Can  also  be  used  in  tricWe -charge  1 2  volt  car  patter  tes 

tvficai  MAXIMUM 

OuipulVonage  13  6  I  ?  VDC  t3.6  s  3  VOC 

l  urn' Lped  Regulation  ?0my  50  mV 

Rip|iii»/Noige  ?  mVH.MS  imVflWS 

Trnnnrerit  Response  30  uS-ec 

Current  Continuous  2.5  Amp 

Currant  Limit  4  Amp 

Currant  FoldPadf  I  Amp 

Cat*  3 ' |Hp  *  AW  |W>  x  $V*  (DJ      Shipping  Weight  A  Ib5 


MODEL  109R 


MODEL  108RM 

NPC  13  Amp  Regulated 
Power  Supply 
Sot  let  Stat* 
3Wiv  Protected. 
Current  Meter. 


Ihts  heavy  duty  unit  gutetry  converts  IIS  vote  At  to  13  6  volts  DC 
r  200  mil  h  vol  is  B  amps  continuous  12  amps  ma*  All  solid  State 
Features  dual  cur  rent  over  load  and  Dvervoltage  protection  Ideally 
suited  tor  operating  motile  Ham  radio  2  meter  Aaf-FU-SSB  trans- 
ceivers in  your  home  or  office  Can  also  be  used  lo  PidUe-ctiarge  12 

v-l*  I 


Output  Voyage 
Line/Load  Regulation 
Ripple/ None 
Tranent  Respong* 
Current  Coniinuout 
Current  Lrm  it 
Current  f  pldtJ-ntk 
Oneruoiiagc  Protection 


fYtlCAL. 

136  =  2VDC 

SO  mV 
2mVRMS 


A  Amp 

\2  Amp 

2  5  Amp 

U  5  V 


MAxrwtM 

♦3  6  t  3VDC 
S  mV  RMS 


15  V 


Case:  4!*-  |Hj  %  TW  (Wf  x  W  (Dl  Shipping  Weight  0  5  Ins 

ALSO  AVAILABLE  AS  MODEL  10SRA 
WITHOUT  MGTER  AND  OVERVOLTAGg 
PROTECTION, 


NPC  2S  Amp  Regulated  Power  Supply   4  Wav  P>-ptected 
Output  Vo'taga  and  Current  Meter* 

Fjtra  heavy-duty  unit  guietiy  converts  US  voits  AC  to  13  6  vdtts  DC  jl200 
millivolt;  iOimpscofibnuousT2Samps  nax  All  solid  stale  Features 
dual  current  overload,  eyerraftage  and  thermal  ututedMaTi  Ideaby  swttd 
lor  operating  mobile  Ham  radmand  ttnsar  ampirfier  m  your  home  or  office 
Excellent  bench  power  supply  tor  testing  and  servtcrng  of  mobike  commu- 
nications equipment 

Tvr  i£al  M  A  >c  ivum 

Output  Voiiege 
Line/l04d  RegutaUon 
Ripple  Noim 

Transit  Re»p0n» 
Currenl  Crunmuoui 
Current  Limn 
OvervoilaQe  Prolocllpn 
Thormal  Overtoml 

Caefr  W|H|xD'iW|»  eW  [Q\.  Shipping  Wmght:  IS  lbs. 

MODEL  104H 

NPC  6  Amp  Power  Supply 
Regulated. 
Solid  Stale.  Duel 
OverCoed  Protection, 

Converts  tlS  vote  AC  to  136  vols 
DC  i  ?00  miinvotts  Handles  4 
■UBriK  fatMatttHiifftw  And  6  ji^ifs  m 

iBB^PBjPiBP     TBWF*^^™^t^F^"a"    ^^*^F     "     ^^rTT^1"      !?~a»a^- 

aJeafly  sur^d  tar  apeUing  where 

snail  Ham 
Can  be  used  lo 


13  6   t  7VDG 

13.6  ^_3VOC 

50  mV 

lOamV 

5  mV  RMS 

IDmVRMS 

20uSec 

10  Amp 

2fl  Amp 

14, SV 

T5  V 

iao  i 

DC  stabtMty  q  irnportant  such  as  CB 
radio  iransmiaai.  and  tepfi  quality  e«hi  tract  car 
trie* ^-charge  i?  voft  car  batteries 

MAXIMUM 


Output  vonage 
Line.' L pod  Hegulat'ion 
Ripple/  Noise 
Traniianl  Rnponae 
Current  OonUnuoua 
Current  Limn 
Current  FoiObAOk 

Case:  3      [H]  %  ■       |W)ji  6'  " 


13*  *  ?VOC 

20  mV 

2  mV  RMS 

20  uSec 

*  Amp 
G  Amp 
$  Amp 

ID)   Snipping  VYaigni:  6  Ins 


rveiCAL 

13  6  =  1  VDC 

5£kmV 
5  mV  RMS 


MODEL  12V4 

NPC  1*?S  Amp 
Power  Supply. 
3  Amp  Man 

Functions  silently  in  tonvert- 

ing  US  volts  AC  to  12  volts 

DC  ideally  suited  for  most 

applications  including  8-track  stereo  burglar  alarm,  cat  radio  and 

cassette  ape  piay?  within  power  rating 

CDniinuouf  Current  (Fun  Loeot 
Oulpul  Voltage  .|Mo  Loaji 
Oulpul  Vollage  (FtiH  Loadi 
FiMeif^ng  Capacil^T 
Ripple  (Full  Luad) 
Btiprl  ClrOUrl  Hrute^li-j.n 

Ca*e;3,,(HlPi4"(W|x5,r'(D]. 


1 .7S  Amp 
IS  V  max 

XZ  V  mm 
5.000  uF 
4VRMS 
Thermal  SfOQhor 

Shipping  Weight-  3  lbs 


DC  Z  5  amps  oontinuou&  e 
radio  car  S-track  cartridge, 
or  office 

Continuous  Current  i  Full  Loedf 
Ouipui  Voltage  [f*o  Load} 
Ouipui  Vottege  (Full  Load t 

FlIlnrinQ-Capacilrir 
a«CJplf*lFullLoadi 
Short  Circuit  Protection 


MODEL  102 

NPC  25  Amp 

Power  Supply. 

4  Amp  Ma*.  Solid  Slate, 

Overfoed  Protected 

Functions  siienth/  m  carrel 
•ng  MS  vdtiS  AC  Id  t2*voM$ 
ma*  tnabies  anyone  to  enjoy  CB 
player  or  car  radio  m  a  home 

2.5  Amp 

12V  mm 
S.OOu  uf 

6  V  RMS 
Tnermal  Graekur 


Cae*T'(H}K  av  (Wj  *  5H4'  |D|  Shipping  Weig hi:  *  lbs. 


S       -<r*©0" 


17VOC  IN 

U  VDC    tN 

Output  Voltage  iho  Loaei 

115  V  RMS 

13PV  RMS 

Output  Voltage  (Full  Loafl] 
Frequency  l**0  Load) 

100  V  RMS 

115VRMS 

54  Hi 

6«Hi 

Freouencvlfull  LOidl 

5*  Hi 

«Hf 

Rawer  Continuous 

JQOW 

Ppwer  Peak 

2*0W 

Parallel  Connection 

350W 

MRRINE    &    RV       MODEL  612 


MODEL  12-115 


am  Values  Are  Typical 


NPC  12  115  Solid  Stare  Inverter .  200  v 

Parallel  Connection  for  Higher  Powar  up  to  350  W 

Converts  12  volts  DC  to  115  vprts  AC  'a  60  Kr  output  200  waits  contin- 
uous operation  mm  peak  power  uo  to  2*&  wans  Alt  silicon  semKonduc- 
tor&  assure  high  reliant  I  try  at  excesstvt  ambient  temperatures  The 
output  voltage  is  a  square  wave  The  inverter  n  not  reconmisrtded 
where  high  transients  are  not  tolerable 

Tha  12*1  IS  allows  you  to  have  AC  house  current  m  your  boat  ear,  trucK 
camper  house  trailer  ot  houseooat  Will  operate  smatl  household  appli- 
ances. TV  .  hand  tools  >  electric  shaver  AC  radios,  and  lights  within 

power  rating  Built-in  overload  prcteelion 

Case  aW  I'm  •  '  >"  (W)  *  5W  |D).  Snipping  Wuionr   .Mob 


Model  512 
Power  Converter 

NPC  &i  2  converts  6  troll 
negative  ground  or  \2  von 
positive  ground  decB-ical 
systems  lo  12  vott  nega- 
nve  ground  operation. 
Provides  lull  3  amp  con 
tinuous  power  The  in- 
enpenuve  solution  lor 
insiadmg  car  radios,  stereo 
and  cassette  tape  players, 
■n  vehicles  with  £  volt  neg- 
ative ground  oi  12  vol  I 
positive  ground  systems 

G*av2to   inu3  iWmft 
Snipping  W*ngni   i  in 
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•  Handle full  200  watts  •low- low  V-SJ/V.R.  •  Deliver  3  dB  gain  and  more!  •Pick  the  one  that  best  fits  your  needs: 


Lorsen  Kulrod 

Antennas  A 

MAGNETIC  MOUNT 

stays  put  even  at 
100  mph! 

MM-JLM50  for  144  MHz  useV       0nlv 
MM  JM-220  for  220  MHz  use }     $38.50 
MM-JM-440  for  440  MHz  use  J  complete 


TRUNK  LID  MOUNT 

No  holes  and  low 

silhouette  tool 

TLM-JM-150  for  144  MHz  use]      Only 

TLM-JM-220  for  220  MHz  use  >    $38.50 

TLMJM-440fof  440  MHz  use]  complete 

And   1/4   wave  antenna  for  trunk 
and  magnetic  mount  —  $18.50 


ROOF  or  FENOER  MOUNT 
Goes  on  quick  and  easy 
in  3/8"  or  3/4"  with 

fewest  parts, 
JM-1S0-Kfor144MHzuse 
JM-220-Kfor220MHzuse 
JM-440-K  for 440  MHz  use 


Only 
$31.50 


complete 

And  1/4  wave  antenna  for  roof  and 
fender  mounts  S1 1 .50 


^*         ^"^ '  t  -w  w    m  mm.    mm  mm  t*>   f         *mr^km*  ■■  ■  ■  f— •■  *  %*  %  w  u  ■    ■  ^mr      w  w  "U  u  ■    ■  »^  ■-  *  *■■      ■  '   *^^  *J  1  ■  fc  *+f    I    \Jt  +  *mw^mw  I  \^t  I  J  K~M  C_i  I        II  ITU  U|  I  '13      %J"    I      I    ■  *if\J 

Above  antennas  ail  complete  with  mounting  hardware,  coax,  connector  plug,  alien  wrench  and  complete  instructions. 


JJlCUniEAMF. 


Gel  mtmwttum  legal  rTttHjulairiin  y*«1tnjui  danger  of  itilrilltrr 
Sahd  II MX  npOSLh  uffiiinpliiifi  and  clipper  fot  trarurnitlnrt. 
public  nddifi-j    system*,    and     tip*    recorder!    read!    no 
e*i«nai  lhhwi'i 

i  ipkiI  tea  t  mm 


COAXIAL  ANTENNA  CHANGEOVER  RELAY 

m*W  377 


Model  372  -  $27.50 


Economical  anrt  re-hapif.  C*n  be  operated  from  VOX  circuit 
for  rtmi[i*:ely  automat  <  Op*r4llC]n  A  trpm  FtT  Qr  manual 
T.'fl  Mittft  ft«ocMp*i  »i^chji  «j  a^to*i«U£atly  y  cm-nded  when 
(Ti«  ip<«,  iflim  f  i*hvtmi  ponon  W*j*  AC  eoratmg 
•oiUor  rjnpi  antf  to*  ocwmI  m^  currenr 


t.Q   IPC'.. 


»■■■ 


Model  377  -  $1 7.95 


ShUH^^  rt«^fir 


l«1»i 


fife. 


UNIVERSAL  HYBRIDCOUPLER  II  PHONE  PATCH 


model  30OW  and  wM  JOQlW 


y<X*      ItZKMI      IO     tf»     1 


i. 


tlnfevhtv    to 


tM  tUttn  to  the  1*1*  entf  to  lao 

ia  d*  mam  tm  ***  or  mr  tsaton  Tn*  ^fro 
orcuti  pujtmjft  *qt  efluttlen  V0*  ^fijJiciti  d  tfw  o*W# 

i.n  MtjJf.  3Df}2W    iihimii  it*  Imcl  ol  weak;  c<xinr  1^411 

pnd  ihpp  mwifs  ff«"nod*iii!ion  *rti*n  the  kn^  Miapnona 

n  l; IjbJ  41  tba  rtaihoo  iruauflftartf  |Th*  Co/npntmp  alio 
fmnclioni  m  ■  pfHBrnpMitr/liniiler  with  the  Mai  tori 
miwooiof**.  if  dfliiradl.l 

I  riPMti  f » «■ ' 


BARKER  &  WILLIAMSON,  INC. 


Model  359  -  $37.50 


Model  300  2W  with  Compreamp 

-$125.00 


«*- 


!  300 


■m 

S>iD«hrt* 


lour  ti 


•4    O    UH  H    Win    *fijr    iic 


'j-  M 


Model  300  1 W  without  Compreamp 

-  $85,00 


COAXfAL  SWITCHES  AND  ACCESSORIES 


njflO  A  j3»q  Alan^ftttf/Liniftv  can  tx  uHd  **t*> 
Jli  ftppH  d»  Ifwnvnillen  RM*mi  toy  a  lOng-tHl^drv  <»M 
bCTlBTJF-Tio  tHWfMl  power  noKlfrJ  lpq|4ll»  wthioul  *l*V 
wiring    dVnOHJ    in   VOW    t7i#wnnr(tf     Ju«    £Dnn*cl    th# 

Compfaimp     tMiWieri     yHui     rfiiCfOffiharta     f5O,T)0Oarim 

dv^m    'DKimpfidancccBrarrn^J  *ncl  yO^i'  transmiUqfi 

mFcrtiphann  mimt  c/nnnectar  K r uri f upflr^f  rctctpr  twUCti  Ipis 
you  bVPm  ttin  COr^VHt^p  wtwn  yau  wAH  |rr 
ConTp<tssT.in  Iwel  >i  3d|ustatHe  wo 


fbr  K«ttnns  ^l«<ticin  pur)  RF  swiv^nf 


H^Omtrir  ipr  y£an  Zmw->  twime  *>1^  kW  a^kov  ccn»- 
llCtt  and  vl4r  ptirad  conrAct9l  ?«*■  ummtefwd  M*tor 
PWISI  ind  flUMBbfUFif  hom  tud-o  tfmMfutm  10  ISO  WHe 

BAW  cna4i*l  iwlictiil  Art  dat^nccl  for  uw  with  5?    M  ?5- 
Ohm  non-r&actiw  Idiidg.  4Hid  p*  DCw^  laiwt  at  1000  WSt^ 
AM.  3000  wttti  SSB  CcjriniHiraii.  ar*?  UHf!  'v*«    lr»*- 
k»  it  nag!qib4c.  and  V5WR  •*  'ess  ih*n  V7  l  up  id  150 
MMj 


COAXIAL  SWITCH  SELECTOR  CHART 


outiili  flrt4  -fiD  dB  bihHBn  atrarrH»  airteli. 

MoflaHi  * e  a%ai<afci*  !■:«  i*^i*  vwil,  or  prw  mourtt.pjg,  aral 
rtiT"  ii*  w.irjui  yoUKl'Wt  irchjriding  dI  in*.ln«  OutpotL 
RiKfiii  Uida  inour-iBdi  eOWWCtOf  modeFi  can  t*eitHts»  wan 
or  pawn  rrtouflTed,  axiii  4bacliplala-mDUfitfd|i  cannatior 
iTitiflnli^fP'  *or  panel  m»ur\1tng  cinfy.  syH  mntfl  iplca 

U|t  Thv  wlectur  ctidri   ImIow  la  ehoos)  the  mockili  yau 


Mod*lS*0a 


PRICE 

Output* 

Connector 
PltOtrrwtit 

Mounting 

. 

Automatic 
Grounding 

Pi  lit- 

•MM*  HI* 

hktuldi: 

Pandl 

Wall            0«k 

Reiftatkt 

376 

18,95 

6 

Akial 

H 

ft 

Sugpi'Cd 

PROTAX  iw> tch  Ground!  all  rxcapt  «l«cted 
outpur  circuir 

376 

18.95 

5 

Radial 

* 

X 

M 

Supplied 

PROTAX  iwrrch.  Grounds  all  excepl  selected 
output  cfcuiT,  Sulh  switch  potman  grounds 
Mil  outputs. 

&50A 

14,00 

5 

Radial 

K 

X 

DPS 

56QA  2 

12.50 

2 

Radial 

n 

X 

0P2 

551A 

1 7S0 

2 

R*d<*< 

M 

■ 

• 

Specui  ?  pow  2  posJtron  iw^cn  used  to 
switch  any  Rf  oWice  «n  o*  out  ot  series 
cxxinejcl<o'<  *"  j  coa»ij*  tine  See  **gure  (o**f  ^ 

90S 

.95 

— 

— 

■ 

Bracket  only  ■  |ef  nal'  ^nounhng  ot  rad^l 
connecrv  i*riTch« 

590 

1      Jr   -  iZF  '^J* 

:- 

ft  *idi 

■ 

UPS 

S90G 

1  7.95 

5 

Axial 

X 

n 

Sudd  lied 

Grounds  an  except  selecied  output  circuil. 

tii>? 

16.50 

2 

Amai 

X 

DP  2 

^95 

18.50 

6 

1n-linfl 

X 

X 

X 

Grounds  nil  excepi  selecied  output  circuit. 

Modal  fiStiA-2 
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— 


There  is  no  substitute  for  quality,  performance, 
or  the  satisfaction  of  owning  the  very  best. 

Hence,  the  incomparable  Hy-Gain  3750  Amateur 
transceiver.  The  3750  covers  all  amateur  bands 
1,8*30  MHz  (160-10  meters)*  It  utilizes  advanced 
Phase-Lock- Loop  circuitry  with  dual  gate  MOS 
FETs  at  all  critical  RF  amplifier  and  mixer  stages. 
There's  a  rotating  dial  for  easy  band-scanning  and  an 
electronic  frequency  counter  with  digital  readout 
and  a  memory  display  that  remembers  frequencies  at 
the  flip  of  a  switch.  And  that's  just  the  beginning. 

Matching  speaker  unit  (3854)  and  complete 
external  VFO  (3855)  also  available. 

See  the  incomparable  Hy-Gain  3750  at  your  radio 
dealer  or  write  Department  MM.  There  is  no  substitute. 


(:  ? 


3854  -  $59.95 


3750  -  STB95  00 


3066  -  S495  00 


There  is  no  substitute 


fly  gain 

\s   ^vy Amateur ! 


*• 


Amateur  Radio  Systran s. 


Super 

3-Element  Thunder  bird 
for  10,  15  and  20  Meters 
Model  TH3Mk3  —  $\  99.95 

Hy  Gam  *  Super  3-cfcmeni 
Th  undeftwd  delivers  outstanding  perform- 
ance on  1 0r  15  and  20  meter*  The 
TH3Wt3  features  separate  and  matched 
Hy -Q  traps  for  e&th  band,  and  feeds  with 52 
ohm  coflu  Hy-Gain  Beta  Match  presents 
tapered  impedance  for  most  efficient 
3  band  matching,  and  provides  DC  ground 
to  eliminate  precipitation  static  The 
TH3Mk3  de  live  re  maximum  F/B  ratio, 
and  SWR  less  than  13:1  at  resonance  on 
all  bands  Its  mechanically  superior 
construction  features  taper  swaged  slotted 
tubing  for  easy  adjustment  and  larger 
diameter.  Comes  equipped  with  heavy 
tibabfc  boom-to-mast  damp.  Hy-Gain 
ferrit*  balun  &TS-86  is  recomrnended  for 
use  wth  the  TrOMk3 


Electrical 

Gam — average 
Fronl-to-twck  raiio 
SWR  (at  resonance) 

impedance 
Power  rating 


Mechanical 
Longest  element 
Boom  length 
Turning  radius 
Wind  load  <st  B0  MPH 
Maximum  wind  survival 

t  wwghi 
Mast  diameter  accepted 
Surface  area 


TTftHl 

8  7dB 
25dB 
Lcst,  than 

1.5  1 
50  ohms 
Ma*  legal 


8dB 
25dB 
Less  than 

I3;l 
50  ohms 
Max  legal 


31  I 
24 
20 

156  tbs 
100  MPH 
57  lbs 

61   SO   ft 


27 
14 
157 

1032  lbs 
100  MPH 
36  lbs 

4.03  sq  rt 


6-Element   Super  Thunder* 
bird  DX  for  10,  15  arid  20 

Meters  Model  TH6  DX  X 
$249,95         Separate  HV-Q 

traps.  featuring  targe 
diameter  coils  that  develop 
jn  exceptionally  favorable 
L/C  ratio  and  very  high  Q, 
provide  peak  performance 
on  each  band  whether 
worMnR  phone  or  CW. 
Exclusive  My-Gain  bet» 
match,  factory  pre/tuned, 
insures  maximum  gain  and 
F/B  rat  to  without  coin- 
promise.  The  TH6DXX 
feeds  with  52  ohm  coaxial 
cable  and  delivers  less  than 
1.5:1  SWK  on  all  bands. 
Mechanically  superior  con- 
struction features  taper 
swaged »  slotted  tubing  for 
easy  adjustment  and  re- 
adjustment, and  for  larger 
diameter  and  less  winil 
loading,  Full  circumference 
compression  clamps 
replace  self -tapping  sheet 
metal  screws,  Includes 
Large  diameter,,  heavy  gauge 
aluminum  hoom,  heavy 
cast  aluminum  boorrwo- 
mast  clamp,  and  heavy 
gauge  m.n  hine  formed  ele- 
ment-to -boom  brackets, 
Hy -Gain's  ferrite  balun 
BK'Se  is  recommended  for 
use  with  the  TH6DXX. 


HY-GAIN'S  INCOMPARABLE 

HY-TOWER 

FOR  80  THRU  10  METERS 

Model  18BT 

•  Outstanding  Omni -Directional  Performance 

•  Automatic  Band  Switching 

•  Installs  on  4  sq,  ft.  ot  real  estate 

•  Completely  Self-supporting 

By  any  standard  of  measurement,  the  Hy-Tower  is  unques- 
tionably the  finest  multi-band  vertical  antenna  system  on  the 
market  today.  Virtually  indestructible,  the  Model  1HHT 
features  automatic  band  selection  on  80  thru  10  meters 
through  the  use  of  a  unique  stub  decoupling  system  which 
effectively  isolates  various  sections  of  the  antenna  so  that  an 
electrical  Vi  wavelength  (or  odd  multiple  of  a  VI  wavelength) 
exists  on  all  hands.  Fed  with  52  ohm  coax,  it  takes  maximum 
legal  power  . ..  delivers  outstanding  performance  on  all 
bands.  With  the  addition  of  a  base  Juading  coil,  it  also  delivers 
outstanding  performance  on  160  meters.  Structurally,  the 
Model  18HT  is  built  to  last  a  lifetime.  Rugged  hot-dipped 
galvanized  24  ft*  tower  requires  no  guyedsuppnrts.  Top 
mast,  which  extends  to  a  height  of  50  Ft.,  is  6061ST6  tapers 
aluminum.  AH  hardware  is  iriditr  treated  to  MIL  specs.  If 
you*r*  looking  for  the  epitome  in  vertical  antenna  systems* 
you'll  want  Hy-Tower,  Shp£.  Wt.,  9G.7  lbs.  Order  No.  182, 
Price:  $279,95 

NEW  Special  hinged  base  assembly  on  Model  18 FIT  allows 
complete  assembly  of  antenna  at  wound  level  .  .  .  permits 
easy    raising    and    lowering    of    the    antenna, 

BROAD  BAND  DOUBLET  BALUN 
for  10  thru  80  meters 

Model  BN-S6 
$15.95 

The  model  BN-86  balun  provides  optimum  balance 
of  power  lo  both  sides  of  any  doublet  and  vastly 
improves  the  transfer  of  energj  from  feedhne  to 
antenna.  Power  capacity  is  1  K\V  DC,  Features 
weatherproof  construction  and  built-in  mounting 
brackets,  $15,95  Shpg,  Wt,  1  lb.  Order  No.  242 


at 


MULTI*BAND  HY-Q  TRAP  DOUBLETS 
Hy-Q  Traps 

■  Install  Horizontally  or  as  Inverted  V 
"Super-Strength  Aluminum  Clad  Wire 
■  Weatherproof  Center  and  End  Insulators 

Installed  horizontally  or  a*  an  inverted  V.  Hy~Gain  doublets  with 
Hy-Q  traps  deliver  true   half  wavelength   performance  on  every 

design  frequency.  Matched  traps,  individually  pretuned  for  each 
band  feature  large  diameter  coils  that  develop  an  exceptionally 
favorable  L/C  ratio  and  very  high  Q  performance.  Mechanically 
superior  solid  aluminum  trap  housings  provide  maximum  protec- 
tion and  support  to  the  loading  coih  Fed  with  52  ohm  coax, 
Hy-Gain  doublets  employ  super-strength  aluminum  clad  single 
strand  it**)  wire  elements  that  defy  deterioration  from  salt  water 
and  smoke  *  .  ,  will  not  stretch  .  ,  ,  withstand  hurrlcane-Uke 
winds*  SWR  less  than  1.5:1  on  all  bands.  Strong.  Lightweight, 
weatherproof  center  insulators  are  molded  from  high  impact 
cyolac*  Hardware  is  iridate  treated  to  MIL  specs.  Heavily  serrated 
7*inch  end  insulators  molded  from  high  impact  cyeolac  increase 
leakage  path  to  approximately  12  inches, 

MODEL  2BDQ  for  40  and  80  meters.  100'  LOW  overall.  Takes 

maximum  legal  power*  Shpg.  Wt-,  7.5  lbs  $49.95 

Order  No.  ZBQ 

MODEL  5BDQ  for   10.    15,  20,    10  and   B0   meters.  94*  overall. 

Takes  maximum  power.  Shpg.  Wt-,  12,2  lbs,  $79-95 

Order  No.  383 


CENTER     INSULATOR 
Band  Doublets  Model  CI 


for    Multi- 


Strong  lightweight,  weatherproof 
Model  CI  is  molded  from  high  impact 
cyeolac.  Hardware  in  iridite  treated  to 
MIL  specs*  Accept**  W  or  V*"  coaxial. 
Shpg.  Wt.,  0.6  lbs.  $535  Order  No. 
155 

MULTI-BAND  ANTENNA 

Dipole  Antenna  —Model  DI  V-oO 

$13.95 

For  10  thru  80  meters  —  choice  of  one  band 

A  dipole  antenna  for  the  individuals  who  prefer  the  "do-it-your- 
self"  flexibility  of  custom -designing  an  antenna  for  your  specific 
needs.    (Work    the  frequencies  you  wish   in   the   10  through   80 

meters  bands). 

The  D1V-S0  features:  Durable  Coppcrweld  wire  for  greater 
strength,  Mosley  Dipoje  Connector  (DFCM)  for  RG-S/U  or 
RG-58/U  coax  and  all  the  technical  information  you  will  need  to 
construct  your  custom-designed  antenna. 


END  INSULATORS  for  Doublets  Model  EI 

Rugged  7*ineh  end  insulators  aie  molded  from  hifch  impact 
cydolic  that  is  heavily  serrated  to  increase  leakage  path  to 
approximately  £2  inches.  Available  in  pairs  only.  Shpg.  Wt„  0.  1 
lbs.  $3.95  Order  No.  156 
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•  Remote 

•  Motor 
Controlled 


RCS-4 


COAX  ANTENNA 
SWITCH 


•  Control  unit  work*,  on  1 1D/220 
VAC.  50/6Q  Hi  and  supplies 
necessary  DC  lo  motor. 

•  Excellent  for  srngle  coax  feed  to 
muliiband  quadfi  or  arrays  of 
monobanders,  Tha  five  position* 
allow  a  single  coax  feed  to  three 
beams  and  two  d (poles,  or  other 
similar  combfna lions, 

•  Control  cable  (not  supplied) 
Same  as  for  HAM-M  rotator. 

•  Selects  antennas  remotely 
grounds  all  unused  antennas 
GND  position  grounds  all  an- 
tennas when  leaving  station. 
"Ram-Hai"  construction  shields 
motor  and  switches 

•  Motor:  24  VAC.  2  amp  Lubrica- 
tion good  to  — 40*F/ 

•  Swttch  RF  Capability.  Maximum 
legal  limit.       Price:  $1  20,00 


MATCHING  NETWORKS 


MM 

JQ0  watte 

Price:  S110,00 


UN-2M0 
2000  *aris  PEP 

Price:  S22O.00 


Gtntnl  ■  In  leg*  at  Wattmeter  reads  lor  ward  power  In 
wattt  and  VSWR  directly,  can  be  calibrated  to  read  re- 
Hected  power  «  Mate  he  i  50  ohm  transmitter  output  \o  coax 
antenna  foedlme  with  VSWP  el  tl  "past  5:1  *  Cover*  ham 
bands  80  thru  10  rnelari  •  Switches  In  or  oul  wlih  front 
panif  iwJlch  #  Siie:  5!,MH,  10^rrW,  S"D  (14.0  x  27.3  x 
20,3  Cm>.  MN-200D,  t4V'D  (36.5  £m>. 
»  Continuous  Duty  Output'  MN-4.  200  waits:  MM-2000. 
1000  watt*  12000  watis  PEP)  •  MN-20Q0  only:  Up  to  3  an- 
iens* tonneelore  selected  by  hunt  panel  switch 


RF 

WATTMETERS 


W-4        1,8-54  MHz    Price:  $    72.00 

WV-4       20-200  fAHr  Price:  $   84.00 

Reads  forward  and  reflected  power  dire  ally  In 
walls  (VSWfl  irom  nomogram}.  Two  scales  in 
each  direction  Size:  SV'H.  3V'W.  4"D  414.0  x 
9,5  l  10.2  cm) 

Modal     Full  Scale  Calibration  Accuracy 


w-* 


200  watts       15%  or  reading  -r-    2  walla) 
fOOO  watts     iiS**  of  reading.  -  20  walls) 


WV-4 


100  watts    *I5%  of  reading  —     I  watt  \ 
1000  watts    1 1 5»»  of  reading  +  10  watttj 


DRAKE 


SSR-1 


COMMUNICATIONS 
RECEIVER 


*  Synthesized  *  General  Coverage 

•  Low  Cost  •  All  Solid  State  *  BulJMn  AC 
Power  Supply  *  Selectable  Sidebands 

■  Excellent  Performance 

PRELIMINARY  SPECIFICATIONS:  •  Coverage;  500  kH?  to 
30  MM/  •  Frequency  can  be  read  accuracy  to  tieiinr  than 
5  kH2  •  Saniitivily  typically  5  microvcfts  lor  10  dB  S-^N'N 
SSB  and  better  lhan  2  microvolTs  for  10  erfi  S  +  N/N  AM 
■  Selecmble  sideband*  •  duiii-in  power  supply:  117/234 
VAC  "  20%  •  II  the  AC  power  tource  falls  the  unit  switches 
automatically  to  an  internal  bnii?r>  pack  HrMdl  uses  eight 
DnceMt  (not  suppled  I  •  For  reduced  current  drsin  on  DC 
operation  me  dials  do  not  ligiit  up  unless  a  ted  pushbutton 
on  the  front  panel  is  depressed 

The  performance  tttaattMty*  sire  and  low  cost  or  the 
SSR-1  make  il  ideal  for  use  a  a  stand-by  amateur  or 
novtce-amateur  receiver,  aJhort  wave  receiver  C8  monitor 
receive^,  or  general  purpose  laboratory  receiver 

Price:  £350.00 


GENERAL:  •  All  amateur  bands  10  thru  SO  meters  in  seven 
GOO  kHz  ranges-  e  Solid  Stale  VFQ  wirh  I  kHz  dml  divisions 
a  Modes  SSB  Upper  nnrl  Lower.  CW  and  AM  a  Bulllln 
Side  tons  and  automatic  T7R  twitching  on  CW  e  30  tubes 
and  semi  conductors  *  Dimension!:  5/H.  IQV'W,  14H" 


D  ( 1 4  0  x 


3  *  36.5  cm}.  Wl.:  16  fos    (7.3  kg) 


TRANSMIT:  #  VOX  or  PTT  on  SSB  or  AM  •  Input  Rower; 
SSB.  300  warts  PE  P  .  AM  260  warts  PEP  controlled 
carrier  compatible  with  SS9  lirvears,  CW.  260  watis  • 
Adjustable  pi- network; 

RECEIVE  •  Sensitivity  beller  man  %  pV  for  10  dB  S^N  • 
I  f  Selectivity  8.1  *H*  @  6  dB.  3  6  kHi  $  60  dB  •  AGC 
full  on  receive  modes,  variable  with  RF  gam  control,  fast 
attach  and  stow  release  with  notse  pulse  suppression  e 
Diode  Detector  (or  AM  reception 

Price;  $649.00 

34-PNB  Plug- in  Noise  Blanker  .  .  .  .  100.00 

FF  1  Crystal  Control  Unit 46.95 

MMK-3  Mobile  Mount 7,00 

RV-4C  Remote  VFO  ...... ,  120,00 


TR-4CW  SIDEBAND  TRANSCEIVER 


POWER  SUPPLIES 
AC-4  Power  Supply 
DC  4  Power  Supply 


$120.00 
,  135.00 


2  METER  FM 

PORTABLE  TRANSCEIVER 

Mode!  TR-33C 


LINEAR  AMPLIFIER 
Model  LAB 


Amateur  Net  $229.95 
SCPC*  Frequency  Control 
1 2  Channels  with  Selectable  Xmtr  Offsets. 
All  PET  Front-end  And  Crystal  Filter  for 

Superb  Receiver  (ntermod  Rejection. 
Expanded  Antenna  Choice, 
Low  Receiver  Battery  Drain. 
Traditional    R.  L,   Drake  Service   Backup. 
Single  Crystal  Per  Channel. 


L-4B  Linear  Amplifier  ,  f  t 895,00 

•  2000  Watts  PEP-SSB  •Class  B  Grounded- 
Grid  -  two  3-S002  Tubes  *  Broad  Bend 
Tuned- Input  •  RF  Negative  Feedback  • 
Transmitting  AGC  •  Directional  Wattmeter 

•  Two  Tautband  Suspension  Meters  •  L-4B 
13-15/16"  W,  7-7/8"  H,  14-5/16"  D,  Wt.: 
32  lbs.  •  Power  Supply  6  3/4"  W,  7-7/8"  H, 
1V  D,Wt,:  43tbs. 

POWER  SUPPLIES 

AC  4  Power  Supply $1 20.00 

DC  4  Power  Supply  .  ............  1 35,00 


Touch-n-go  with 
DRAKE  1525EM 


Push  Button 


Mike 


and 


Drake    1525EM,    microphone    with    tone    encoder 

connector    for    TR  33C,    TR-22.    TR-22C,  ML-2 549,9  5 

•  Microphone  and  auto-patch  encoder  In  single  convenient  package  with  coil  cord  and 
connector.  Fully  wired  and  ready  for  use, 

•Hlgji  accuracy  IG  tone  generator,  no  frequency  adjustments. 

•  High  ret  lability  D  lg  I  tran®  keyboard. 

•  Power  for  tone  encoder  obtained  from  transceiver  through  microphone  cabie,  No 
battery  required.  Low  current  drain. 

•  Low  output  impedance  allows  use  with  almost  all  transceivers, 

•  Four  pin  microphone  plug:  directly  connects  to  Drake  TR-33C  without  any  modifica- 
tion in  transceiver,  Compatible  with  alt  previous  Drake  and  other  2  meter  units  with 
minor  modifications. 

•  Tone  level  adjustable. 

•  Hang-up  hook  supplied- 
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why  waste  watts': 

(SWRIA$25,95) 


V 


SWIM  guards  against  power  loss 

If  you're  not  pumping  out  all  the 
power  you're  paying  for,  our  little 
SWR-1  combination  power  meter 
and  SWR  bridge  will  tell  you  so.  You 
read  forward  and  reflected  power 
simultaneously,  up  to  1000  watts  RF 

and  1:1  to  infinity  VSWRat  3,5  to  150 
MHz. 

Got  it  all  tuned  up?  Keep  it  that 
way  with  SWR-1.  You  can  leave  it 
right  in  your  antenna  circuit. 


ELECTRONICS 


DELUXE 

742  TRI  BAND 

MOBILE 

ANTENNA 

•  Automatically  adjusts  to 
proper  resonance  (or  20.  40 
and  75  meters. 

•  Pow«  rated  it  500  Watts 
PEP. 

•  Includes  frase  scLtion,  auto- 
rtulkoii  unci  whip  lop  sec- 
tion.    742  Aittennii 

Price:  $109.95 


JMR  /HOBIL-&1R 

Two-wayradto  headset  with  superior  fidelity 
Etectret-Capacitor  boom  microphone  and 

palm-held  talk  switch. 


M;«nim(  tl«n 


$69.95 


txcLtrstvt 

DELUXE 
5-B\M>  MOBILE 
45  ANTENNA 

•  AJI  hand  manual  switching 
antenna  for  10.  15,  20.  40 
and  75  meter*. 

•  Power  nilcd  i|  1000  Walts 
PEP. 

•  Include*  husc  section  with 
mo  bile  coil  and  six.  foot  whip 
lop  section.  45  Antenna 

Price:  (119.95 


SWAN  METERS  HELP  YOU 
GET  IT  ALLT0GETHER 

Tfiese  wattmeters  Ml  vow  wtiars  going  on. 

With  one  of  these  inline  w  a  tt  meters  power  readings7  For  whatever  purpose 

voull  know  if  you  re  gett  ing  it  a  1 1  we  ve  got  the  wattmeter  for  you  U  se 

together  an  the  time  Need  high  ac-  vour  Swan  credit  card  Applications 

curacy?  h  ig  h  power  handi  ing?  Peak  at  vou  r  riea  ler  or  write  t o  us 


WM2000   in-Lirt«    watt- 
meter With  Musci*  scales 
to  25300  watts  nt  t 
response  Oirertwjnai  couo 
her  for  mawmurn  aztutacv 


WM5000  Prak  reading 
Wattmeter  team  tftt$ 
power  thenwrrninMlirv 
o*  a  swrich  true  peak 
power  of  your  singie- 
54deband  signal  that  5 
what  count*  on  £58 

879  JK 


wm  tsorj  High-Act  u  racy  m- 
line  Wattmeter  full 

e  accuracy  on  5    SO 
WW  and  1500  wart  scales 
2  to  30  MHz  Forward  and 
reflected  power    Use  «t 
for  fTOutite^noming  too 

374  <te 


^ 


ELECTRONICS 

(0   t 


SWAN  LINEAR  AMPLIFIERS  A  Mark  II  2000 
watt  P.E.P.  full  legal  input  power  unit  or  the 
1200X  matching  Cygnet  1200  wait  P.E.P.  input 
powerhouse  with  built-in  power  supply.  The  choice 
is  yours.  $849.95 


NEW  Swan  MMBX 
Impedance  Matcher 

It    keeps    your   transmitter   and   your   antenna 
speaking  terms  for  a  song,  Price:  $23,95 


CYGNET    1200X    PORTABLE 
LINEAR   AMPLIFIER 


on 


To  quadruple  the  output  of  the  300 B  Cygnet  de 
novo,  simply  add  this  matching  unit  for  more  than 
a  kilowatt  of  power,  Complete  with  self-contained 
power  supply  arid  provision  for  external  ALC,  this 
Cygnet  offers  exceptionally  high  efficiency  and 
linearity.  $349.95 


Additional  Swan  product*  include:  fixed  and  mobile  antennas.  VFQTs  telephone  patch, 
VOX,  wattmeter,  microphones  and  mounting  kits.  As  another  extra  service,  only  Swan 
Electronic*  offer*  factory -bached  financing  to  the  amateur  radio  community,  visit  an 
authorized  Swan  Electronics  deaier  for  complete  details 


© 


ELECTRONICS 


/MODEL 
1015-/1 


U«al#lfl«   fl.1.1  CrinliO*. 


FOR  BROADCAST-QUALITY  TRANS- 
MISSION AND  RECEPTION  FOR  BOTH 
MOBILE  UNITS  AND  RASE  STATIONS. 

•  Boom -mounted  eject  ret -capacitor  micro- 
phone delivers  studio-duality,  undisiorted 
voice  reproduction.  Variable  gain  control 
lei*  you  adjust  for  optimum  modulation. 

•  Cushioned  earcup  let*  you  monitor  in 
privacy  -  no  speaker  blare  to  disturb 
other*.  Blocks  out  environmental  noise*, 
too,  Made  of  unbreakable  ABS  plastic. 

•  Headband  self -adjust*  for  comfortable 
wear  over  long  hours.  Spring-flex  hinge 
lets  you  slip  headset  on  and  off  with 
just  one  hand.  Reversible  for  right  or  left 
ear. 

•  Headset  can  be  hung  on  standard  micro- 
phone clip, 

•  Compact  palm-held  talk  switch  lets  you 
keep  both  hands  on  the  wheel  for  safer 
driving.  Made  of  unbreakable  ABS  plastic. 

•  Built-in  FET  transistor  amplifier  adapt* 
microphone  output  to  any  transceiver 
impedance, 

•  Compatible  with  moat  two-way  radio*  in- 
cluding 46-channel  CB  units, 

■Built-in  Velcno  pad  for  easy  mounting  of 
the  talk  switch, 

•  Made  in  U.S.A. 

SPECIFICATIONS 

Earphone  impedance 

and  type:  H  ohm*,  dynamic 

Microphone  type:  El ef tret  capacitor 

Microphone  frequency 

response:  200-6000  Hz 

Amplifier  type:  FET  transistor, 

variable  gain 

Amplifier  battery  7 -volt  Mallory 
power:  TR-175 

Switching:  Relay  or  electronic 

IDEAL  FOR  EVERY  TWO-WAY  RADIO 
COMMUNICATIONS  NEED  -  ,  , 

CB  operators  *  Amateur  radio  operators  * 
Police  and  fire  vehicles  *  Ambulance*  and 
emergency  vehicle*  *  Taxis  and  truckers  • 
Marine  pleasure  and  work  boats  *  Con- 
struction and  demolition  crews  •  Industri- 
al communications  ■  Security  patrols  ■ 
Airport  tower  and  ground  crew*  •  Re- 
mote broadcast  and  TV*camera  crews  • 
Foresters  and  fire-watch  units  • 
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ARGONAUT 
*09 


AMPLIFIER 
■^105 


imr 


ARGONAUT.  MODEL  509 

Cowers  all  AmalfcLir  bands  10-80  meters 
9  MHz  crystal  I  liter.  2.5  kHz  bandwidth    1  7 
shape     factor    @    6/50    dB    potnti.    Power 
requ*red  12  15  VDC  P  ISO  mA  receive.  800 
mA  transmit  at  rated  output.  Construction 
aluminum    chassis,    top    and    front    panel, 
molded    plastic    end    panels.    Cream    front 
panel r  walnut  vinv*  top  and  end  trim.  Size 
HWD  4  i"  *  13"  *  7",  Weight  6  lbs. 

LINEAR  AMPLIFIER,  MODEL  405 

Covers  all  Amateur  hands  10-80  meters. 
50    watts    output    power,    continuous  sine 


TEN -TEC 


wave     RF    wattmeter     SWR    meter     Power 
required  12-15  VDC  §8A,  ma*    Construe 
lion    aiummym  chassis,  top  and  from  panel, 
molded    plastic   side    panels.    Dearn   from 

panel,  walnut  vinyl  top  and  end  trim.  Site 
HWD  4%"  *  f  x  8"   Weight  2^  lbs 

Argonaut,  Model  509 $359-00 

Linear  Amplifier,  Model  405  .  159.00 
Power  Supply,  Model  251 

(Will  power  both  units) 85.00 

Power  Supply,  Model  2T0 

(Will  power  Argonaut  only)     .  .  30.00 


The  new  ultra-modern  fully  solid-state  TRITON  makes  operating  easier 
and  a  lot  more  fun,  without  the  limitations  of  vacuum  tubes. 

For  one  thing,  you  can  change  bands  with  the  flick  of  a  switch  and  no  danger 
of  off -resonance  damage,  And  no  deterioration  of  performance  with  age. 

But  that's  not  all.  A  superlative  8-pole  i-f  filter  and  less  than  2% 
audio  distortion*  transmitting  and  receiving*  makes  it  the  smoothest 
and  cleanest  signal  on  the  air. 

The  TRITON  IV  specifications  are  impeccable.  For  selectivity*  stability  and 
receiver  sensitivity.  And  it  has  features  such  as  full  CW  break -in.  pre- 
selectable  ALC,  off-set  toning,  separate  AC  power  supply,  12  VDC  operation, 
perfectly  shaped  CW  wave  form,  built-in  SWR  bridge  and  on  and  ml 

For  new  standards  of  SSB  and  CW  communication,  write  for  full  details 
or  talk  it  over  with  your  TEN  TEC  dealer.  We'd  like  to  tell  you  why  **Hiey 


Don't  Make  'Em  Like  They  Used  To"  makes  Ham  Radio  even  more  fun. 


TRITON  IV  $699.00 

ACCESSORIES; 

Model  240  One-Sixty  Converter ...  $  B7.0O 

Model  244  Digital  Readout 137.00 


Model  245  CW  Filter   $25,00 

Mocld  249  Nylin?  Blanker  . ,29.00 

Model  25 2G  Power  Supply ,  109,00 

Model  262G  Power  Supply/VOX  .  ,  I  39.00 


irar 

TEN-TEC 


KR20-A  ELECTRONIC  KEYER 

A  fine  instrument  for  all-around  high  per  for- 
man.ee  electronic  keying.  Paddle  actuation 
force  is  factory  adjusted  for  rythmic  smooth 
keying,  Contact  adjustments  on  front. 
Weighting  factor  factory  set  for  optimum 
smoothness  and  articulation.  Over-ride 
"  straight  key'1  conveniently  located  for 
emphasis,  QRS  sending  or  tune-up.  Reed 
relay  output,  Side-tone  generator  with 
adjustable  level.  Self-completing  characters. 
Plug-in  circuit  board.  For  117  VAC,  50-60 
Hz  or  6-14  VDC.  Finished  in  cream  and 
walnut  vinyl.  Price  S 69.50 

KR5-A  ELECTRONIC  KEYER 

Simitar  to  KR2G-A  but  without  side-tone 
oscillator  or  AC  power  supply,  Ideal  for 
portable,  mobile  or  fixed  station,  A  great 
value  thai  will  give  years  of  troublefree 
service.  Housed  in  an  attractive  case  with 
cream  front,  walnut  vinyl  top.  For  6-14 
VDC  operation.  Price  $39.50 

KRl  A  DELUXE  DUAL  PADDLE 

Paddle  assembly  is  that  used  in  the  KR50, 
housed  in  an  attractive  formed  alum  mum 
case.  Price  $33.00 

KR2  A  SINGLE  LEVER  PADDLE 
For   keying   conventional  **TO"  or  discrete 


character   keyers,   as   used   in   the   KR20-A. 
Price  S17.O0 

KR50  ELECTRONIC  KEYER 

A  completely  automatic  electronic  keyer 

fully  adjustable  to  your  operating  style  and 
preference,  speed,  touch  and  weithttrtg,  the 
ratio  of  the  length  of  dits  and  dahs  to  the 
space  between  them.  Self-controlled  keyer 
to  transmit  your  thoughts  clearly,  articu- 
lately and  almost  effortless.  The  jambie 
(squeeze)  feature  allows  the  insertion  of  dits 
and  dahs  with  perfect  timing, 

An  automatic  weighting  system  provides 
increased  character  to  space  ratio  at  slower 
speeds,  decreasing  as  the  speed  is  increased, 
keeping  the  balance  between  smoothness  at 
low  speeds  and  easy  to  copy  higher  speed. 
Ilij-h  intelligibility  and  rythmic  transmission 
Is  maintained  at  all  speeds,  automatically - 

Memories  provided  for  both  dits  and 
dahs  but  either  may  be  defeated  by  switches 
on  the  rear  panel.  Thus,  (he  KR50  may  be 
operated  as  a  full  iambic  ( squeeze)  keyer, 
with  a  single  memory  or  as  a  conventional 
type  keyer.  All  characters  are  self -complet- 
ing. Price  $110.00 

SPECIFICATIONS 


Memories:     Dit   and    dah.    Individual    defeat 

switches, 
Paddle  Actuation  Force:  5-50  gras, 
Power    Source:     117VAC.    50-60    Hz*    6-14 

VDC. 
Finish:   Cream   front,  walnut  vinyl  top  and 

side  panel  trim. 
Output:   Reed  relay.  Contact  rating  15  V A. 

400  V.  max. 
Paddles:     Torque    drive    with    ball    bearing 

pivot. 
Side-tone:  500  Hz  tone. 
Adjustable  output  to  1  volt* 
Size  HWD:  2Vs*  x  5tt"  x  SU" 
Weight:  1%  lbs. 


TUT 


TEN-TEC 


Speed  Range:  6-50  w.p,m+ 
Weighting    Ratio    Range;    50% 
classical  dit  length. 


to    150%  of 


KR50 


DUPLEXER  & 

CAVITY 

KITS... 


NOW  AVAILABLE  FOR  YOU 
FULLY  ASSEMBLED  fir  TUNED! 


AN 


UPGRADE  YOUR  REPEATER  WITH 
RF TECHNOLOGY  DUPLEXER. 
ALL  DUPLEXERS  AND  CAVITIE*:>  ARE 
TEMPERATURE  COMPENSATED  WITH 
INVAR©  AND    MEET    ALL    COMMER- 
CIAL STANDARDS 

ONLY   TOP  QUALITY  MATERIALS  GO 
INTO  OUR  PRODUCTS. 
BOTH    KITS   &    ASSEMBLED   DUPLEX- 
ERS AND  CAVITIES  ARE  AVAILABLE 
TO  YOU  AT  A  SAVINGS  TO  YOU, 


Mod.  62-3 


6  eav..  2  mtr.,  insertion 


lots  0.6  cib  with  isolation  100  db  typical; 


pwr,  360  V,  KU  t3&0  ea.  -  Assembled 
$499- 

Mod.  4220-3  ...  4  M  220  MHz 
insertion  lo»  0.6  db  with  SO  db  isolation 
typical:  pwr,  350  w.  Kit  $279  *a.  — 
Assembled  1349. 

Hod.  4440*3  ...  4  cav.  440  MHz. 
insertion  loss  0.6  db  with  SO  db  isolation 
tow  0.6  db  *ith  SO  db  isolation  typical; 
pwr,  350  w.  Kits  $249  ea.  —  Assembled 
$329. 

Mod.  30  Cavity  Kits:  2  nitt.  $75  ea., 
220  MHz  $65  »..  440  MHz  $65  el..  6 
mtt.  $1 15  ea.  Add  $1  5  For  Assembled  Kit. 

Alto  avtUabfc:  6  mtr.,  4  cav.  Kit  $399 

—  Assembled  $499,  2  mtr.  4  cav.  Kit  $299 

—  Assembled  $399.  440  MHz  TV  Repeater 
Dup  lever. 


Now  You  Can  Receive  The  Weak  Signals  With  The   ALL  NEW 


MoriVI  PT  2  'h  4  continuous  tuning  6-160 
meter  Pre -Amp  specifically  designed  for 
use  with  n  I  rinse  river.  The  PT-2  com- 
bines the  feature*  of  the  well-known  PT 
with  new  sophisticated  ronlrot  circuitry 
that  permit*  it  to  be  added  to  virtually 
any  transceiver  with  >o  modification. 
So  serious  ham  can   be    without   one. 


AMECO 


Impruven  sensitivity  and  signal- to-noine  ratio. 

•  Boost*  signals  up  to  26  dh. 

•  Kor  AM  or  SSB. 

•  Bypasses  itself  automatically  when  the  transceiver  it  transmit  ting, 
a  Kh.T  amplifier  gives  superior  crow  modulation  protection. 

•  Advanred  nolid  state  circuitry, 
a  Simple  to  inslalJ- 

•  Improves  immunity  to  transceiver  front -end  overload  by  use  of  its  built-in  attenuator, 

•  Provide*  mister  power  control  for  station  equipment. 


woo el  PT  j 


$69.95 


PREAMPLIFIER 


Tufts  Radio  Electronics  +209  Mystic  Avenue  •  Med  ford  MA  02755 +(81?)  395-8280 


Biitil 


The  indispensable 

BIRD  model  43 

THRULINE* 
Wattmeter 


Read  RF  Watts  Directly.  •. 

0.45-2300  MHz,  1-10,000  watts  +5%,  Low  Insertion 
VSWR-1.05. 

Unequalled  economy  and  flexibility:  Buy  only  the 
element(s)  covering  your  present  frequency  and  power 
needs,  add  extra  rank's  later  if  your  requirements 
expand. 


ie  1 

STANDARD 
ELEMENTS 
(CATALOG 
NUMBERS) 


Frequ 

eru>  Bjndv  iMH 

r) 

Pf>W*f 

2- 

25- 

HUT- 

J«M> 

400 

Range 

10 

hfl 

2"iO 

5Q0 

IOOO 

%.Ht* 

.A 

■ 

>l> 

tOwaft* 

— 

T» 

X 

too 

luF 

2*i  watts 

— 

A 

J">i 

25D 

*  itta 

• 

" 

■{> 

'4Jf 

l(X)*ati-> 

10HH 

to 

KIM 

iiim 

10UE 

ISO  waits 

■  H 

oo 

lit 

"1  vwi!T^ 
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Elements  (Tabic  1 )  2-30  MHz 
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Carrying  case  for  Model  43  &  6  elements 

Carrying  case  for  1 2  elements 

(Specify_IyRe  N  pr  SQ239  connectors) 


PRICE 

$120 
42 
36 
26 
16 
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Novice  Crystals  (Specify  Band  Only) 
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TWO  METERS 


Motorola  HT  220  Crystals 

CRYSTALS  IN  STOCK  In  StOCk! 

iStandard  •  leom  •  Heathkit  •Ken  •  Cleqg  •  Regency  •Wilson  •  VHF 
Eng  •  Drake  •And  Others'       S4.50  @  Lifetime  Guarantee 
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SERIES  31  —  BNC  CONNECTORS 

Amphenol's  BNC  connectors  are  small,  light w eight T  weatherproof 
connectors  with  bayonet  action  for  quick  disconnect  applications. 
Shells,  coupling  rings  and  male  contacts  are  accurately  machined 
from  brass,  Springs  are  made  of  beryllium  copper.  All  parts  in  turn 
are  ASTRO  plated®  to  give  you  connectors  that  can  take  constant 
handling,  high  temperatures  and  resist  abrasion. 


BNC  BULKHEAD  RECEP- 
TACLE 31-221-385  UG  1094 
Mates  with  any  BNC  plug. 
Receptacle  can  be  mounted 
into  panels  up  to  104"  thick. 
$1.25 

BNC  (M)  TO  UHF  <F>  ADAP- 
TER 309-2900-385  UG  255 
Adapts  any  BNC  jack  to  anv 
UHF  plug.  $3.63 
DOUBLE  MATE  ADAPTER 
8  3-877-385  Both  coupling 
rings  are  free  turning.  Con- 
nects 2  female  components. 
$2.72 

JACK  ADPATER  SI -95 
575-102-385  Adapts 
83-1SP-385  to  Motorola  type 
auto  antenna  jack  or  Pin  jack. 
PANEL  RECEPTACLE 
8  3-1R-385  S0239  MouilU 
with  4  fasteners  in  21/32" 
diameter  hole.  SI  .1  7 
PANEL  RECEPTACLE 
83*878*385  S0239SH  Mounts 
in  single  21/32"  diameter 
hole.  Knurled  lock  nuts  pre- 
vent turning*  $1.59 
BNC  ANGLE  ADAPTER 
3L  -009-385  UG-306  Adapts 
any  BNC  phig  for  right  IQgk 
use,  $4,23 

BNC  TEE  ADAPTER 
31^008-385  UG-274  Adapts  2 
BNC  plugs  to  31-003-385  or 
other  female  BNC  type  recep- 
table.  $4,53 


«3» 


UG-273 


UG-1094 


575-102-385 


BNC(F)  TO  UHF  <M>  ADAP- 
TER 31-028-385  UG-273 
Adapts  any  BNC  plug  to  anv 
UHF  jack.  52,39 
PUSH -ON  8  3-1SP-3  85 
83-5SP-385  Features  an  un- 
threaded, springy  shell  to  push 
fit  on  female  connectors. 
S2,27 

LIGHTNING  ARRESTOR 
575*105*385  Eliminates  static 
build-up  from  antenna.  Pro- 
tects your  valuable  equipment 
against  lightning  damage. 
$4.80 

BNC  PLUG  31-002-385  UG- 
88  Commonly  used  for  com- 
munications antenna  lead 
cables.  For  RG  55/U  &  RG 
58/U  cables.  ?1.59 
BNC  STRAIGHT  ADAPTER 
31-219-385  UG-914  1  9/32" 
long,  allows  length  of  cables  to 
be  joined.  Mates  with  BNC 
plugs.  $2,12 

BNC  PANEL  RECEPTACLE 
31-003-385  UG-290  Mounts 
with  4  fasteners  in  29/64" 
diameter  hole.  $1.74 


.'-  r*i, 


83^77-3J)5 


PL-259  ...  90<; 
UG-175  < Adapt- 
er for  RG  58U) 


S0239 


SERIES  581  —  PACKAGED  CABLE  ASSEMBLIES 

AU  popular  lengths  are  now  available  in  your  choice  of  RG  8/U  or  RG 
58 /U  type  low  loss  poly  foam  dielectric  cable.  Installed  PL-259  connec- 
tors are  ASTROplatcd  —  Amphenol's  new  non-tarnishing  finish  —  which 
has  all  the  advantages  of  precious  metal  plus  more  heat,  corrosion  and 
abrasion  resistors  that  silver  ever  had!  These  cable  assemblies  are  ideal  for 
CB,  ham  radio  and  other  communications  antenna  installations  and  they 
are  ready  for  immediate  use,  RG    g/u    TypE    poLYrDAM 

COAXIAL  CABLE  ASSEM- 
BLIES 581-803  3-fL  with 
ASTROplatcd  PL-259fs  on 
both  ends.  $5*60 
581-820  20-fit  with  ASTRO- 
plated  PL-259 *s  on  both  ends. 
$11.80 

581-850  50- fit  with  ASTRO- 
platcd PL-259 's  on  both  ends- 
1 23.10 

581-875  75-fit  with  ASTRO- 
pLated  PL-259's  on  both  ends. 
$30.30 

58  1-8100      1  u  t  J  -ft.      with 
ASTROplatcd      PL-259's      on 
both  ends.  $38.50 
RG   58/U  TYPE  POLYFOAM 
COAXIAL     CABLE     ASSEM- 
BLIES   581-5812     U-fi.     with 
ASTROplatcd      PL-259ts      on 
both  ends.  $6.34 
581-5820  20-ft   with  ASTRO- 
plated    PL-259 *s    on    one    end 
and      SPADI        LUGS      ON 
OTHER  END.  $6.30 
518-5820-2      20-ft.      with 
ASTROplatcd      PL-259's      on 
both  ends,  $7.36 
581-5850  &0-fL  with  ASTRO- 
plated  PL-259*s  on  both  ends. 
$11.20 

581-5875  75-ft,  with  ASTRO- 
platcd P L-2&&'s  on  both  ends. 
SI 4  00 

581-58100  100-ft-  with 
ASTROplatcd  PL-259*s  on 
both  ends.  516.10 
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A  new  precision  clock  which  tells  time  anywhere  in  the  world  at  a 
glance,  has  been  announced  by  Yaesu  Electronics  Corpora t ion.  The  time  in 
any  principal  city  or  time  zone  can  be  simultaneously  coordinated  with 
local  time  on  a  24  hour  basis.  After  the  initial  setting,  as  the  clock  runs,  a 
Time  Zone  Hour  Disc  advances  automatically,  showing  correct  time  all 
over  the  world  without  further  adjustment.  The  clock  is  especially 
designed  to  withstand  shock  and  may  be  hung  on  a  wall  or  placed  on  its 
desk  mount.  The  clock  will  run  an  entire  year  on  a  single  1 .5  volt  flashlight 
battery  and  the  mechanism  starts  as  soon  as  the  battery  is  inserted.  It 
measures  six  inches  in  diameter  by  two  and  one  half  inches  deep.  An 
excellent  item  for  the  business  office,  ham  radio  operator,  short  wave 
listener,  boat  owner,  and  others  who  want  an  accurate  dependable  clock. 

I* rice:  $30,00  Amateur  net. 
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•  selectivity  control 

This  amazing  new  break through  in  filter  design  is  truly  the  filter  of 
the  future.  Selectivity  control  on  the  front  panel  provides  control  of 
bandwidth  as  well  as  selection  of  upper  or  lower  sideband,  or  double 
sideband.  Continuously  variable  from  300  to  2  700  Hz  bandwidth. 
Shape  factor  is  better  than  1.7,  with  ultimate  rejection  better  than 
1  30  dB.  Selectivity  for  SSB  can  be  set  for  maximum  voice  fidelity  at 
2700  Hz  bandwidth,  providing  transmission  and  reception  of  audio 
from  300  to  3000  Hz.  or  it  can  be  narrowed  down  to  2400,  2100  or 
even  1500  Hz  if  necessary  to  reduce  adjacent  channel  QRM, 
Selectivity  can  be  narrowed  gradually  to  as  little  as  300  Hz  for  CW 
reception, 

This  amazing  new  breakthrough  In  filter  design  is  by  Bob 
Crawford  and  Eckert  Argo  of  Consulting  Engineers.  Atlas  Radio  is 
privileged  to  be  first  to  offer  this  "programmable  filter*'  in  the  radio 
communication  field  and  for  sometime  to  come  will  be  the  only 
one* 

•  receiver  incremental  tuning 

•AUDIO  FREQUENCY  NOTCH  FILTER 

•  PUSH  TO  TALK 

•  VOX  OPERATION 

•  FULL  BREAK-IN  CW  OPERATION 

MODEL  350-XL „ .  .  .  ,*995 


CUSTOMER  INFORMATION 


EDUCATOR  I  KIT  PfUCIMG  M  FORM  ATI  OH 

ACCESSORIES: 

f»OWEH  SUPPLY  (SEE  PHOTO  ABOVE! 
Sugg«kt»d  Berate  £29  95 
ADDITIONAL  I2fl  1  8  RAM  fC4&1l} 


•  ACCESSORIES  TO  COME  Wt  WEAR  FUTURE: 
VIDEO  DISPLAY 
KEYBOARD 

MODULE  CARD  RACK  AND  POWER  SUPPLY 
MEMORY  MODULES 
APPLICATIONS  PROGRAMS  ON  CASSETTES 


•  digital  dial  readout 

The   Atlas   350-XL  has  space  provided  for  quick  installation  ol  this 
plug-in  accessory.  Provides  precise  frequency  readout  within  50  Hz. 
All  LJKJX  Dot  Matrix  6  digit  display. 
DD6-XL  DIGITAL  DIAL SI 95 

•  PLUG-IN  AUXILIARY  VFO  or  CRYSTAL  OSCILLATOR 
Auxiliary  VFO  ts  plugged  into  the  space  provided  on  the  front  panel 

of  the  350-XL.  You  have  a  second  tuneable  VFO  with  same  tuning 
ranges  as  primary  VFO  for  tuning  to  a  separate  transmit  or  receive 
frequency.  LEDs  indicate  which  VFO,  primary  or  secondary,  will  be 
used  for  receive  and  transmit. 

Or  instead  of  the  auxiliary  VFO  a  Crystal  Oscillator  may  be 
plugged  into  the  front  panel*  Eleven  crystal  sockets  are  available 
with  a  vernier  control  for  exact  frequency  Ret  tin  p. 

MODEL  305  AUXILIARY  VFO $1  55 

MODEL  31  1  AUXILIARY  CRYSTAL  OSCILLATOR .$135 

•  350-PS  MATCHING  AC  SUPPLY 

includes  front  facing  speaker  and  phone  jack.  Provides  14  volts 
filtered  and  regulated  D,C,  for  both  low  current  and  high  current 
circuits  of  the  250* XL.  Internal  space  provided  for  future  installa- 
tion of  accessories  such  as  CW  Keyer,  Speech  Processor,  Phone 
Patch,  etc.  Operates  on  100-130  or  200*260  volts.  50-60  Hz    .  .Si  95 

•  SAME  FLUG-IN-AND-GO  MOBILE  FEATURE  AS  OUR 
FAMOUS  2 10x/2 1  5x 

The  350-XL  has  its  Own  optional  Mobile  Mounting  Bracket  for 
quick,  easy  plug-in  or  removal  from  your  car.  All  connections  are 
made  automatically ,  .  .  >S65 

•  ATLAS  2I0x/215x  SSB  TRANSCEIVERS 

Our  famous  Little  compact  SSB  Transceivers  remain  a  very  impor- 
tant part  of  our  product  line   ,♦♦*,,,, * ,$679 

With  noise  blanker  installed    .......,**..*.... $719 
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NYE  VIKING  3FEED-X  KEYS 

NYE  VIKING  Standard  Speed -X  keys  feature  smooth,  adjustable 
hearings,  heavy-duty  silver  contacts,  and  are  mounted  on  a  heavy 
oval  die  cast  base  with  black  wrinkle  finish.  Available  with 
standards  or  Navy  knob,  with,  or  without  switch,  and  with  nickel 
or  brass  plated  key  arm  and  hardware. 

Pamper  yourself  with  a  Gold -Plated  NYE  VIKING  KEY! 
Model  No.   114-31C-Q04GP  has  all  the  smooth  action  features  of 
NYE    Spced-X    keys    in    a    special    "presentation*'    model.    All 
hardware  is  heavily  gold  plated  and  it  is  mounted  on  onyx-like  jet 
black  plastic  sub-base.    List  price  is  $50.00. 


NYE  VIKING  SQUEEZE  KEY 

Extra-long,  finger-fitting  molded  paddles  with 
adjustable  spring  tension,  adjustable  contact 
spacing.  Knife-edge  bearings  and  extra  large, 
gold  plated  silver  contacts!  Nickel  plated  brass 
hardware  and  heavy,  die  cast  base  with 
non-skid  feet.  Base  and  dust  cover  black 
crackle  finished.  £SK*1  —  $23.45* 
SSK-1CP  has  heavily  chrome-plated  base  and 
dust  cover*  List  price,  $29.95. 

You  get  a  sure,  smooth,  Speed-X  model 
3I0-O01  transmitting  key.  linear  circuit  oscillator  and  amplifier,  with  a 
built-in  2"  speaker,  all  mounted  on  a  heavy  duty  aluminum  base  with 
non-skid  feet.  Operates  on  standard  9V  transistor  type  battery  (not 
included)-  List  price.  $18,50. 

PHONE  PATCH  Model  No.  250-46-1  measures  6-1/2"  wide,  2*1/4" 
high  and  2-7/8"  deep.  List  price.  $36.50.  Model  250-46-3.  designed  for 
use  with  transceivers  having  a  built-in  speaker*  has  its  own  built-in  2**  % 
B"  2  watt  speaker.  Measures  6-1/2"  wide,  2-1  /4ft  high  and  2*7/8"  deep. 
List  price,  $44.50. 


CODE  PRACTICE  SET 
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Gain    {over    isotropic 


•  Model  TA~33 

•  3  Elements 

•  10.1     db     Forward 
source) 

•  20  db  Front-to-Back  Ratio 

The  Mosley  TA-33,  3-element  beam  provides 
outstanding  10,  15  and  20  mete*  perfor- 
mance. Exceptionally  broadband  —  gives 
excellent  results  over  fun  Ham  bandwidth* 
Incorporating  Mosley  Famous  Trap -Master 
traps.  Power  Ratine  —  2KW  P.EJP.  SSB.  The 
TA-33  may  also  be  used  on  40  meters  with 
TA-40KR  conversion*  Complete  with  hard- 
ware. $206.60 

MULTI-BAND  BEAMS 

TRAP  MASTER  33  .  ,  ,  10.  15  &  20  Meters 

•  Model  TA-33Jr, 

•  3  Elements 

•  10*1     db     Forward     Gain     (over    isotropic 
source) 

•  20  db  Front -to-Back  Ratio 

The  TA-33Jr  .  .  ,  incorporates  Mosley  Trap- 
Master  Junior  traps*  This  is  the  low  power 
brother  of  the  TA-33,  Power  Rating  —  1  KW 
P.E.P.  SSB.  $151-85 


TA-3  3  JR.  POWER  CONVERSION  KIT 
MODEL  MPK-3 

Owners  of  the  Mosley  Trap-Master  TA-33  Jr. 
may  obtain  higher  power  without  buying  an 
entirely  new  antenna,  The  addition  of  the 
MPK-3  (power  conversion  kit)  converts  the 
TA-33Jr.  into  essentially  a  new  antenna  with 
7  50  watts  AM/CW  and  2000  watts  F.E.P. 
SSB.  $52.25 


TRAP  MASTER  36 


10,  15  &  20  Meters 


•  Model  TA-36 

•  6  Elements 

•  Forward  Gain  (over  isotropic  source)  - 10.1 
db  on  15  &  20  meters,  11.1  db  on  10 
meters. 

Front-to-Back  Ratio  on  all  bands,  20  db. 
This  wide-spaced,  six  element  configuration 
employs  4  operating  elements  on  10  meters,  3 
operating  elements  on  15  meters,  and  3 
operating  elements  on  20  meters.  Automatic 
bands  witching  is  accomplished  through 
Mosley  exclusively  designed  high  impedance 
parallel  resonant  "Trap  Circuit."  The  T  A-36  is 
designed  for  1000  watts  AM^CW  or  2000 
watts  P,E,P,  SSB.  Traps  are  weather  and  dirt 
proof,  offering  frequency  stability  under  all 
weather  conditions.  $335.25 


MOSLEY    AK-60    MAST   PLATE   ADAPTER 

Mast  Plate  Adapter  for  adapting  your  Mosley 
1W*  mounted  beam  to  fit  2M  OD  mast. 
Complete  with  angle  ana:  hardware,  $11.15 


NATIONAL  RADIO  COMPANY,  INC. 
NRCI 


NCL-2000 

Linear  Amplifier.  A  full  10  Db  gain.  20  -watts 
in  2000  watts  out.  Can  be  driven  with  one 
watt.  Continuous  duty  design  utilizes  two 
8122  ceramic  tetrode  output  tubes,  designed 
for  both  AM  and  SSB  operation.  The  industry 
standard  for  12  years.  Thousands  In  use  all 
over  tbe  world.  Price;  $1,200 


CLASSIC-33  .  .  .  10f  15  &  20  Meters 
Model  CL-33 

•  3  Elements 

•  10,1     db     Forward     Gain     (over    isotropic 
source)  on  all  bands. 

•  20    db    Front-to*Eack    Ratio    on    15   &   20 
meters,  15  db  on  10  meters, 

BRIDGING  THE  GAP  .  .  .  The  Classic  33, 
combines  the  best  of  two  Mosley  systems. 
Incorporating  Mosley  Classic  Feed  System  for 
a  "Balanced  Capacitive  Matching"  system 
with  a  feed  point  impedance  of  52  ohms  at 
resonance,  and  the  Famous  Mosley  Trap- 
Master  Traps  for  "weather-proof"  traps  with 
resonant  frequency  stability.  This  extra 
sturdy  multi-band  beam,  Model  CL-33,  for 
operation  on  10,  15  &  20  meters  features 
improved  boom  to  element  clamping,  stainless 
steel  hard  ware ,  balanced  radiation  and  a 
longer  boom  for  even  wider  element  spacing. 
Power  Rating  —  2  KW  P,E*P*  SSB,  Recom- 
mended mast  size  —  2"  OD.  Wind  Load  —  120 
lbs.  at  80  MPH.  Appro x.  shipping  weight  -  -  45 
lbs.  $232,50 


CLASSIC-203  *  .  .  20  Meters 
Model  CL-203 
3  Elements 

•10.1     db     Forward     Gain     (over    isotropic 

source) 
•  20  db  Front-to-Back  Ratio 
Incorporating  the  Mosley  patented  Classic 
Feed  System,  this  full  size  20  meter  single- 
band  beam  has  1W  to  3/8"  dte.  "swaged" 
elements  wide  spaced  on  a  2"  dia.  24'  boom. 
Maximum  element  length-371  BW\  The  high 
standards  in  quality  construction  established 
by  Mosley  in  over  a  quarter -century  of  manu- 
facturing is  reflected  in  this  mono-band  .  .  , 
Model  CL-203.  Boom-to-mast  clamping 
assures  stability  with  a  time- tested  arrange- 
ment of  mast  plate,  cast  aluminum  clamping 
blocks  and  stainless  steel  U-bolts.  The  exclu- 
sive "Balanced  Capacitive  Matching"  System 
has  a  nominal  feed  point  impedance  of  52 
Ohms  at  2  KW  P.E.P.  SSB.  Recommended 
mast  size-2"  O.D.  Approx.  shipping  wt:  42 
lbs.  via  truck.  $227.65 


*-r"^ 


NCX-1000 

The  only  1000  watt,  ** single  package"  trans- 
ceiver>  Heavy  duty  design  ,  »  .  results  of  50 
years  of  design  leadership  in  amateur  equip- 
ment. State  of  the  art  speech  processing, 
linear  amplifier,  power  supply,  all  in  one 
package.  Nothing  extra  to  buy.  Covers  all 
amateur  bands  in  HF  spectrum  .  .  .  AM,  SSB, 
CW,  Price:  $1,600 


CLASSIC-36  .  . ,  10,  15  &  20  Meters 
Model  CL-36 

•  U  Elements 

•  10*1  db  Forward  Gain  (over  isotropic 
source)  on  15  &  20  meters,  11.1  db  on  10 
meters, 

•  20  db  Front -to -Back  Ratio  on  all  bands* 
The  Classic  36*  like  the  smaller  Classic  33, 
incorporates  both  the  Mosley  World -Famous 
Trap-Master  Traps  and  the  Mosley  Classic 
Feed-System.  Designed  to  operate  ozi  10,  15 
&  20  meters,  this  multi-band  beam  Model 
CL-36,  employs  tbe  high  standards  of  quality 
construction  found  in  all  Mosley  products. 
The  boom^to-mast  clamping  assures  stability 
with  a  time -tested  arrangement  of  mast  plate, 
cast  aluminum  clamping  blocks  and  stainless 
steel  Unbolts.  The  exclusive  ^Balanced  Capaci- 
tive Matching'1  system  has  a  feed  point 
impedance  of  52  ohms  at  resonance.  Wind 
Load  -  210.1  lbs.  at  80  MPH.  Power  Rating 

—  2  KW  P.E.P.  SSB.  Recommended  mast  size 

—  2"  OD.  Approx,  shipping  weight  —  71  lbs. 
via  truck.  $310,65 


40  METEH  CONVERSION  KIT  MODEL  TA- 

40KR 

Work  40  meters  in  addition  to  10,  15  &  20 
meters  by  using  a  TA-40KR  conversion  kit  on 
the  radiator  element  of  the  TA-33  and  TA-36. 
(Beams  with  broad  band  capacitive  matching 
may  not  be  converted!)  Convert  the  TA-33  Jr. 
with  the  MPK-3  {power  conversion  kit)  before 
adding  the  TA-40KR  kit.  $92.25 


SIGNAL-MASTER  ANTENNA 
Beam  Antenna  .  *  *  Model  S-402  for  40  meters 
For  a  top  signal  needed  to  push  through  forty 
meter  QRM,  tbe  Mosley  Signal  Master  S-402 
will  do  the  trick  I  This  100%  rust -pro  of 
2-element  beauty  constructed  of  rugged 
heavy-wall  aluminum  is  designed  and  engi- 
neered to  provide  the  performance  you  need 
for  both  DX  hunting  and  relaxing  in  a  QRM 
free  rag -chewing  session.  Beam  is  fed  through 
link  coupling,  resulting  in  an  excellent  match 
over  the  entire  bandwidth.  $267.50 
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6  METER  BEAMS 


3-5-6-10   ElEMENTS 

Proven  performance  from  rugged*  full  5l7en  5  meter  beams. 
Element  spacingsand  lengthy  have  been  carefully  engineered  to. 
give  best  pattern H  high  forward  gainH  &ood  front  tn  btu:k  rallu 
and  broad  frequency  response T 

ftxim*  an?  .055  wall  and  elements  are  3/4"  -  S/S11  .  l>49  wall 
seamless  chrome  finish  aluminum  tubing.  The  3  and  5  element 
beams  have  i  3/fl"  -1  1/4"  booms.  'j'he  Ganrf  Ifl  el«rm«it  beams 
havi?  1  [>/"3"  -  1  1/2"  booms.  AH  brackets  are-  heavy  gauge 
formed  aluminum.  Bright  finish  cad  plated  ubolta  are  adjustable 
lor  up  to  1  5/S'1  mant  on  3  and  5  element  and  2M  cm  fi  and  10 
element  beams-  All  models  may  be  mounted  for  horizontal  or 
vertical  Polarization. 

Nbw  features  include  adjustable  length  elements,  kilowatt  Eeddi 
Match  and  built-in  coax  flit  Lag  for  direct  52  dun  feed.  These 
beams  are  factory  marked  and  supplied  with  instructions  for 
quick  assembly,. 


Detcriptiofk 

3  Eiement 

5  element 

6  element 

10  element 

Model  No 

A5&3 

AS0-& 

ASD-6- 

A5D- 1 0 

Boom  LfisjtH 

fi- 

12 

JO' 

24' 

Longest  El, 

ll? 

117" 

117" 

117" 

Turn  FLad'us 

& 

r«- 

1  1 

13' 

Fwd,  Gain 

73  dB 

9SdB 

11  5dB 

13  dS 

F/B  Ratio 

20dfi 

24dfc 

20  dB 

28  d3 

Weiflht 

7  lbs. 

11  lbs. 

1B  lbs. 

25  lbs. 

RINGO 
RANGER 

for  FM 


4.5  dB*  -  6  dB 


** 


Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 


t^ 


Cu&h  Craft  has  treated  another  first  by  malting  the 
world's  most  popular  2  meter  antenna  twice  as  good, 
The  new  Ringo  Ranger  is  developed]  from  the  basic 
AK-2  with  three  half  waves  in  phase  and  a  one  eighth 
wave  matching  stub,  Ringo  Ranger  givss  an  extremely 
low  angle  of  radiation  for  better  signal  coverage.  It  is 
tunable  over  a  broad  frequency  range  arid  perfectly 
matched  to  52  ohm  coax, 

ARX-2,  1 37-1 60  MHz,  4  lbs.,  112" 
AH X -220.  220-225  MHz,  3  lbs..  75" 
ARX-450,  435-450  MHi,  3  lb&.,     39- 

■    Reference  **  wave  cUpol^. 

•"  Reference  M  wave  whip  n$ed  aa  jram  standard  fey  many 
manufacturers. 
Work  full  quieting1  into  more  repeaters  and  extend  the 
ratlins  of  your  direct  contacts  with  the  new  Ringo 
Ranger. 

You  can  up  date  your  present  AR-2  Ringo  with  the 
simple  addition  of  this  extendi  kit.  The  kit  includes 
the  phasing  network  and  necessary  element  extensions. 
The  only  modifications  required  are  easy  to  make  saw 
slits  in  the  top  section  of  your  antenna. 


ARX-2K 


CONVERSION  KIT 


2  METER 

ANTENNAS 


JUFM  RINGO  S-T5  dfl  Grain  t  ireffrfpnce  ?i  wr^c  whip  J.  Hall  wave  length  an- 
tennas with  direct  de  gruund,  52  ohm  feed  u*k«*  PL-EljJ,  Igw  angle  of  radia- 
tion with  1-1  SWft,  Factory  preaissemtried  and  ready  to  Lmitall,  ft  meter 
pmrQy  pr«iuHiiftmbt^d  &n  hiii  450  >fR4  t*k*  !  Ji"  Putflt-  Thtr*  *m  rnvre  P.tngos 
in  use  than  all  othet  FM  antennas  combined. 


Model  Number 

AR-a 

AP^SB 

ah  -^ 

An>220 

AK-450 

Frequency  Mlh 

13E-175 

lia-ita 

£0-54 

220-323 

MD-4S0 

Puvtr-HdiK  Walta 

too 

5130 

100 

100 

250 

Wind,  area  so.,  ft 

,zv 

Jir 

-37' 

.20' 

.icy 

Bf-4  POLE  Up  ifl  &  JB  Gain  over  a  ■■a  wave  dipale.  DverslL  antenna  Length 
1*7  MHz  —  23'  220  MIT*  —  iff,  435  MHb  —  8',  pattern  JflD'  Q  da  g-ain, 
VSO""  _  9  dB  gain.  52  ohm  feed  lakes  PL  2fh0  conneetur.  Pjunitnpc  i  p^udei  i 
complete  decile  u^cnt^-Hcs  "n  mounting  boome.  harness  and  nil  hardware. 
Vertical  support  ma.st  n^l  .^uppkied. 

AFTM-4D  144  ■  l?0  MH:s>  1000  unti&  wind  area  'life  a«.  ft 
AFM-24&  220  -  22S  MHp,  1000  wsilts.  wind  or**  1.86  aq.  ft 
AFM-44D  43B  -  450  MHi.  ]CKH>  watts    Mud  area  1  W  «!•  '- 

D^POWEH  PACK  Th*  hljr  (jjrrtal  <J2  element  array?  for  2  meter  FM.  limb 
Iwd  AllT-11  yaglj  with  u  hmisnntol  rmnunUn^  boom,  ctfavtiil  HaxiM^n  unct 
ail  hHnJ-Tvart  ForwaixS  gain  10  dB,  F  B  ^iiLLo  3d  ilB,  'a  power  aeamm-ldtb. 
42  =  .  dctnetmLLiifcs  1 .14  "  x  JiO"  k  4flM,  turn  radfUB  60".  ^eighl  15  lti&..  ?i2  uhm  f«fl 
takes  PL-2M  ntting. 

A147-22  Hfi  -  H8  &HZ,  1000  WftJt*.  wrrtd  ^rqia  2.42  eq: -ft. 

D-YAGJ  ST4CK1WG  KITS  VPK  inc-tudeft  hortaojiial  moontisn!;  boom,  harries*, 
hn,r4wiirs  unJ  inn tru-rt lone  for  two  verttoaiiy  polarised  yagls  gives  3  dB  ganv 
over  the  single  atitettna. 

AU-VPK,  compteie  L  ttement  stacking  kit 

a  i  t-.^iK  4  element  «ib,k  hsriveiTS  only 

Al*?-Vi*K,  complete  11  element  stacking  ktt 

A147-&K.  11   *lplfKOt  <jci:iK  h:irnts.v  unly 

A449-SK,  6  f   II  element  ecux  hameas  only 

E^-6-11  LtLEM£WT  VAGIS  The  .^ undn r(]  Of  CDJnpartEOJl  tn  VrlF-THIF  t^m 
reiuttkaiioiii,,  m>w  o«t  far  FM  and  vertical  paiArtaatlon.  The  Pour  and  six  eie- 
mrnt  nradelfl  can  be  tower  side  rr\&u.nUii.  AH  are  rated  at  1UOO  walta  with 
direct  Si  ohm  feed  iind  Pf^-SSiV  conneotorH 


Model  Nu)«bsr 
Foamv' Longest  e:e. 
Wjfht./lVni  radius 
Cain/F/B  ratEo  dB 

^i  Power  h&am 
Wind  area.  jsq.  ft, 
Frequency  MHs 


A14T-11 

34H-/40" 

tt  its.,  7S" 

13-2/2* 

4fl" 

1.21 

140-14S 


A- 3  47-4 

^4,"/■4.o,J 
a  iha..  44- 

.43 

1  HS-Wfl 


A-uP-lL 
GO'-'li" 
4  Lbs.,  60  ' 

ii.2.-2a 

.5* 
44->450 


A443-6 

a  lh^„  1R' 
11/25 

,so 

44>r-4i0= 


A2W-11 

ici2",'se" 

5  Ibsr  ii' 

lS.2..i?fi 

4B* 

■50 

220-2*2$ 


F-FM  TWtST  12.4  dH  ilalm  Ten  elements  horliont^l  ptfnrfeatiafl  f*r  low 
tnd  ^ovempi;  nnd  ten  eSementfl  vertical  potariaatton.  (o-r  FM  coverage.  For- 
ward gain  LZ.4  dBv  F.-'B  jiitiij  23  dB,  h(H>rn  length  1H0".  weight  Ifl  iba  ,  Longest 
e-lflmervC  40".  52  ohm  Reddi  Match  driven  elemenU  take  FL-2311-  uunne^tore, 
u&ea  two  separate  Feed  tinea 

A14T-iltfT  145-147'  MHz,  1000  watia,  wind  ansa  1.42  stj.  ft. 


#f/6#/  PERFORMANCE 
VHF  YAG/S 


3/4  , 1-1/4,  2  METER  BEAMS 

The  aEandard  of  comparison  In  amateur  VflF/L-HF  communica- 
tions Gush  Craft  yagts  combine  all  out  performance  and  relia- 
bility with  optimum  size-  lor  ease  oi  assembly  and  mounting  at 
yonr  site. 

LlgtitweE^ht  yet  ruggetf,  the  antennas  have  $/l$-'  Ok  Di   solid 

nlumlnum  elements  with  b/W  center  sections  mounted  on  heavy 
duty  formed  brackets.  IfcjoniH  U]Lt  1"  and  T/B"  tXD,  aluniinam 
tubing.  MSEt  mc]umlii  of  l/S"  formed  aluminum  hitvi?  fld^u&Iablc 
u- bolls  for  up  to  1-1/2 ""  O.D.  musts.  They  can  be  mounted 
for  horizontal  or  vertJoflJ  polarizatiun.  Complete  instruct  lone 
Include  data  on  3  meter  FM  repeater  operation^ 

New  fcaturLiy  include  n  ksluwfltt  fioddi  Match  for  direct  52  ohm 
ccaxia]  (eed  with  a  atandard  PL-2,tC(  littiRR,  All  elements  are 
spaced  at  .2  wavelength  arid  tapered:  for  improved  bandwidth. 


Model  f#o, 

A144  7 

A 144- 11 

A22TJ11 

A430-11 

Detcnption 

2m 

2m 

l%m 

\tu 

Elements 

7 

11 

11 

11 

Boom  Lr*gTh 

9ET 

144 

102" 

57" 

Weigh? 

4 

6 

4 

3 

Fwd.  Gain 

11  dB 

13  dB 

13dB 

13  dB 

F  B  Ratio 

26  dfl 

23  dB 

2BdB 

2SdB 

Fwd    Lobe  @ 

H  pwr.  pt. 

46 

42 

d? 

42 

5VVR^Freq. 

1  tD  1 

l  la  1 

1  to  1 

1  TC1 

VHF/UHF  BEAMS 


A50-3        $ 

32  25 

A144-7 

21,95 

A  50-5 

49  BS 

A144-11 

32.95 

A50-6 

69.95 

A43CM  1 

2435 

A  50-10 

99J95 

AMATEUR  FM  ANTENNAS 

A147-4      $ 

19.95 

AFM-44D 

54.95 

A147-11 

29,95 

AR-2 

21,95 

A147-20T 

54,95 

AR-6 

32.95 

A1 47-22 

84.95 

AR^25 

29.95 

A220-7 

2155 

AR-220 

21.95 

A220^1 1 

27^5 

AR-450 

2T.95 

A449-6 

21  SB 

ARX-2 

32,95 

A449-1 1 

27J95 

ARX-2K 

1335 

AFM4D 

59  35 

ARX-220 

3235 

AFM-24D 

57  35 

ARX-a50 

32.95 

144  MHz. 

Mattel:       Priea: 


20  Elsmwt 

D  X-  Array 
Freme  &  rlarneK 

(40  6.) 
Firameft  Hartie* 

t^OEJ.) 
1'T  &2'ohmtra1ur>      DX  10N 
Vert .  Pot.  Bracket 

120  El. I 


DX-120       42J95 

DXK-14D    E9.9S 

DXK  -1*0  109.^5 
12,» 


Modeh      Pi'ice; 

DX-220        37,35 

OXK.-240    S4.3S 

\Z-XK-?(iU    89J9& 
PK-2E5N      12,95 


432  MHz. 
Mudel.       Pnce. 

DX42G      32.95 

DXK-440    33,95 

PX4BU     12,95 


DX-VPB 


9.95       DX-VPB        B  .95       DX-VPB 


9.95 
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For  all  you  hams  with  little  cars  ., 

We've  got  the  perfect  mobile  rig  for  you 


The  Atlnfl  2lQx  or  215*  mDaBurtn  tally 
tt'yi'  wide  s  9Mi'  deep  x  only  3»V  hlsh.  \«1 
ihti  Hhowbf  pbino!*rHph  nhows  haw  *uii*iLv  thn 
Mian  transceiver  Tils  into  u  nnrnpatil  cur. 
And  there's  plenty  of  ruoni  la  spurn  for 
VKF  guar  Had  other  accemaory  oqmpmftnl. 
Wilh  Ihe  eadumve  Altai  plug  ui  dusigru 
you  caii  slip  your  Atlas  in  ami  uut  i>f  your 
cnr  in  d  matter  of  seconds.  All  cutuim.luiiu 
are  made  automatically 

■UT  UV\  T  LETTUf  SMALL  HUM  HH)|. 
YOL'T 

End  ibougil  Ibe  Atlas  21CK  ami  211*  iraoav 
an  tan  Una  half  Ibu  site  and 

of  other  H  F  tfmfltmitri.  CTw  A  tint 
it  trulv  a  pant  m  peif ottos  ircr 

200  WATTS  POWEE  BATING1 
This  jwwet  IbvbI  is  ■  men  pound  IraAs- 

bul  trua  Alias  11 


ooauilaiiUy  redact  ureal  alirp*J»e  at  lh*j  skjj 

luil  at  rung  I  h  iti  rawtfon  tQ  the  puwer  rtttlutf. 

FULL  9  BAND  COVERAGE 
The  2t0w  covers  tQ-BO  motor*,  whlln  Ihe 
-15s.  covers  15-160  me  Iota.  Adding  die 
Alias  Model  tUx  tlrysUtl  QsdJtato*  priiwfeft 
greatly  increased  frtJLiuuuuv  covara)p»  for 
MARS  and  network,  operation. 

NO  TRANSMITTER  Tt/KLNG  U» 
LOADING  COVTHOL5 

with  Atlas   fatal  birodbandiftjr  With  yuuf 
Aduyoa  gel  mstani  QSV  and  ban ' 


EXCEPTIONAL  IMMUNITY  TO  STIONC 
SIGNAL  OVERLOAD  AND  CKOSS  MOD- 
ULATION .  The  exchisrve  frtml  aad  dfsttjo 
(n  the  receiver  allows  you  to  oparale  ilutar 
m  frequency  to  i tronf  oetg  hhiuri  nf  at  jr.  rial* 
than  you  have  ever  experivnrod  before  If 
yoti  have  not  yet  operated  en  Atlas  tmns- 
eeivnr  in  a  crowded  hand  and  compared  it 
with  any  other  receiver  or  tranecaHrvr.  you 
have  a  real  thrill  oomLna. 


■i     ^ 

\-/? 

K 

S^ 

jg™^f^T^^rT^^p%j^y  * 

'■ 

■• 

m  a   ii  * 

— 4 — /  Jl\— 
It        \ 

Iff      \  Lu 

'-  i-<  ■•                        ^J^^a 

A  WOW1U  WIDE  DEALER  NETWORK  TO 
SERVE  YOU. 

Whathar  yenfte  driving  a  Honda  in  Kansas 
Cily  ar  a  Mertttdes  Banc  In  Wost  Gnrtiumv. 
there's  an  Atlas-  dun  lar  near  you. 


fflTft.Pu 
-Tlti.uu 

•  147  oq 
100  00 

&&0CJ 
+  00 


oeivers  pre  you  all  the  tali  power  wu  I 
to  work  the  world  barefoot.  Signal  reports 


MOST  ADVANCED  STATE  OF  THE  AIT 

SOLDI  STATE  DEStGS 

dot  only  accounts  for  its  light  wiught   but 

truuUa  free  rjperalrcis  pleasure. 

PLUG-IN  OHO  IT  BOARDS 

and  modular  design  providea  Inr  tmwrn  ni 


PHENOMENAL  SELECTTVm 
The  enciosive  B  pate  crystal  ladder  filter 
used  in  Atlas  transceivers  repraavnlf  ■ 
nwior  breakthrough  in  fitter  design,  with 
unprecedented  skirt  ielactlwtly  and  ul- 
timate rejection  As  the  above graph  show 
this  filter  provides  a  6  db  bandwidth  of 
JTtiQ  HertL  60  db  down  of  mdy  430D  Hem, 
and  m  beadwidlh  nf  only  9200  Hertt  at  1JC 
db  down!  I  Climate  retectfoB  kt  in  bom  of 
130  iih  greater  than  thu  tnaaaiiriiifl  limit* 
q4  maRl  ttet  arfgipmait 


AlUs210x  vi  216* 

Wy Moist  0|&n)i«f 

ACCESSORIES: 

AC  Ctuwctw  110/ J 20  V 

Portable  AC  nipplr  1 1 0,  220  V 

Mus-tn  Mpbltr  Kit 

lOi  Dk.  l*4i  eryit*!*    ■ 

D-4JL.1  [>ud  DD-6B 


For  complete  details  sea  your  Atlas  ■ 

m  drop  us  a  card  and  wsll  mail  you  a 

ocortsuee  with  deatef  list 


4q^  atlas 

^Si^     RADIO    INC 


mounts -leads -accessories 


STANDARD    GAIN 
MOBILES 

Two  Meters 

♦  V6  wavs-iengOi  —  1*  db  IPm 

•  FrnquB^v  cumiragje—  HH  io  11? 
MHz 

+  PlQWEr  facinf— 200  watti  FW 

MQOEL  1BLT-TM 

4T1  antenna  coFlplete  *Hti  sal* 
to  initall.  nc  hotA  to  drill,  trun* 
lip  mounl,  imiHct  spr-riff  anei  I.1 
MIL  SPEC  HG-9Mi  itnd  PL-iM 
Anlanna  remava&le  'fnm  iruunl 
Prk«:  1331 JB 

HQQEL  B0M« 

17"   ar^sn-TS  nuuTtt*  fl*i  *n>  list 


SUPER   GAIN 
Two  Meters 


MOBILES 


sit  w 


Silt  144 


k-  Mk  tnc<udrc  inipKt  H**mg- 
IT  Mil  SPEC  RCHB-mndPJ-JS* 

***■  «1aft 

HUSTLER 
-BUCK-euSTER" 


KTT 


I 

u 


52  db  gain  Dmt  1/1  mvi  mobile 
antenna 

Frequency  ejaw»miS"-l*S-t*9 

swr  frt  rtstmsncs-Uit  t^UrMt 

Power  rating- MM)  wbIIi  IW 

twq  Aurj  six  MiTms 

ThUNK  LIP  MOUNT 
MODEL  MR 

Four  wtttoft  rtlas. 
cermUs  Hpanltt  adiuatfrWnit  to* 
simultjn«L«  raaonanc*  on  two 
and  pi  imbrrs  Qptrttlonil 
heigtn.  «T  Carnpltw  with  trwi*. 
lip^mmt  If  mil  SFCC  ff&M4J 
an)  factor  *ttr;rwd  Pt» 

VMF/UHF  4MTtN«A— 
ROOF  MOUHT 
M00E1  UKf 4 

FiSiP  UmiMueai  ratftS4Bt  iV  1/i 
oa  sn*  iwatatsc* 
nMHELCifflMcfwt 
pi^*w- 
■pa>w  «n  W 
teat  Pitc^sn  U  Hfr94J 


C«T 


jti 


All  resonators  are  precision  wound  with 
optimized  design  for  each  band.  Assem- 
bly includes  17-7  PH  stainless  steel 
adjustable  tip  rod  for  lowest  SWR  and 
band  edge  marker.  Choose  tor  medium 
or  high  power  operation. 

STANDARD  HUSTLER  RESONATORS 
Power  Ratine;  400  Watts  SSB 


uht.i 


A* 


MODEL  G&T-14I 

Get  big  signal  peddrmahc*,  !«» 
liur  reeeiwjng  capsbihlv  with  tnl» 
8S"  colinstf  antenna.  Cbit  inltil- 
Ist'on  t/T\  ^rdi!  or  edge  ol  Erunh  Mb 
tuithnul  drilling—  complilB  *!!!■ 
17'  MIL  SPEC  RG'H-U  ««d  PL-2IW 

PVica:S41.30 


MODEL   C1S1U 

S4111W  chjrjclFTisflC*  4*  CGTIH 
wpjtftcd.  ^iH-  H  M  N»  Mil  ^  I  < 
mobi  is  ba  1 1  rnounli  —  Lt^ith  I* 
■5  .  Mount  *r»d  -:*b-  «K1  <r- 
rlucte!     pvict;  $25,50 


1THF/UHF  MTTUf«IA^ 
T*UN«  UP  MOUNT 
MODEL  THF 

naw 


NM 


Model 

RM-10 
RM-15 
RM-20 
RM-40 
RM-75 
RM-flO 


Band 
10  rn stars 
T5  meters 
20  meters 
40  meters 
75  meters 
80  meters 


Price 

$  8.50 

6,95 

7.30 

13.20 

1&r50 

15,35 


^ 


SUPER  HUSTLER  RESONATORS 
Power  Rating:  Legal  Limit  SSB 
Supers  Have  widest  bandwidth 


«nrv 


I 


pi-a. 


ir  4G-5S4J 

Steffi 


Model 

RM-10S 
RM-15S 
RM-20S 

RM40S 
RM-75S 
RM^OS 


Band 

1 0  meters 
15  meters 
20  meters 
40  meters 
75  meters 
80  meter? 


Price 

SI  1.30 
12.6S 
13+00 
15.50 
30.00 
30.40 


ftESOMATO*  tntRft- 
STJUJSUSS  STE tl 


Hooarui 

Ti-itn*  lip  maurt  tar  no 


of  trun*  lid    irv 

J  ■■     fiO-SA-y   EZ3D- 
HKS3R  attaCtlBfl 

Prk»   S14.Sfi 


MM-t 


Pejuw  Tnjnl    kp   i^x"jn1 

*itH  ISO  Omfnm  swunH 
ball  tDT  PQI.ltoniJij  in- 
iBrtna  bwDaL  Easy  - 
iV  notes  >nita»Plinr- 
Includes  17  RG-SB-U 
cati^e  and  conned d»i 
attacned.  Pnen:  117  JO 


MODtL  CCM  i 
ftim  gutttt  mounl  fax 

Ifllrll  Ihm  ,ri*  £u1!s-!. 
Incl^dpi  110'  ■»■**  I 
bilf     Prte*  S900 


TBM>1 


tin  DEL   MM  -5 

Cowl  mount  (rt*|aJli  m 
|-    rmi*.    rncli*Jra 
iwiwtl   ball 


and   SO-iS 


Pricv;  >7rS0 


MODEL  rOM  1 

Truf»t"  fnxna  maLiol  >n 
milt  m  bidden  ana  a! 
trait  iindsr  truna  tka 
M0uHtl4t|    M*tiWS   in* 


For  6-10-15-20-40-75-80  Meters 

HUSTLER 
MASTS 


QD-I 


stainless  srt£L  ajyj.  mount 

FOI   DCCX,   FEMOfa  Dl    *Hf 

FLit    SUfiFACf 
MODEL  SSU-2 


MODEL  C-D 

Ban 


in* 


BLIlCK   DISCONNECT— 
1W%    STAINLESS    STTEL 
MQOEL  QD-I 

rt«T-.-jL't     »Jrt«nni     rnmi     mwDfl     wl* 

4>f#innin  lprini  >nd  iM  pirli  i(W% 
U«ir.lfv>  «-frt  1i"  14  1>r»Kl»  'ir"»li 
4H^  <ml.  tmIb  ttik  nttiai 

Price:  316.B& 
FCEO  LINE      noon   l-14-mu 

iiii  hiNjwn  p+rr-Di'-n.ii'ici  mmi'nii'n 
ihiitdina  tut  minim Jii>  iKiiti  t\>i  *  up 
ifl,  h-irk  HIv  SPEC  M    Iviiflih  uH  »IJ  '■<  U 

lllil*  Sll[jpllM]  K-llh  K-Ill*H*ll-JH  ii 
'■i'mU  1lt  uli  *lth  bfelt  g<  4li"-<|7«< 
AMhjIM     ii  i.l     I'lniLiinr 

Prioa :  $655 

MUPtk  GS-J44*  —   DeiiKi.B,    r*o 
Malar   Cplinoar  tcf   RiicmaEKF   nr  iHty 

rnuJ    ItJtiQr-    QC<rj|iun      d    ■|j_.     gfllli 

*v<>  i  •  ■-  •>***  dipoM  Uauifn^pn 
raiJuticn  al  Eha  Fknizimt1  M-ur!  *■£) 
*itr>  elc  sfrjuimmia  Radiator  -1 , 
Wtm  M*"«r  vct^n  .  MrW  D*****^ 
S*«f  -CJPB  irctcr.  ♦•.^^  \U- 
i*»  «  'twiKt    lil  or  fewtfar 

100  MWi   inalaHa  ae 
t*(  cup*  «p  H  IV   0  0    SOf» 


tfHt  WWW 


MODEL  MO-t 

¥&  aidi  10* 

m  foot  line  IS 


Pnc«    t«» 


Cowan  10    15    10    40  Mttan 

Whalt  Sand  tnarafa 


• 


5 


mm    no.1 


MDOEL  4-BTV 

-  Lrmefl  SWft-PtUS. 
■  eandui'idin  at  its  frHtisitr    5WH 
l*  t*  l  «r  btttsr  ai  band  *d«** 

*  HuiEler    eicluiive    trap    ciwra 
"^pntz"  eKtruded  to  □(her* is*  un- 
attainable  close  tDlerancei  anih 
irtg.  accurate  and  permanrrn  trap 
rtHrujnc* 

»  Solid  arm  jndl  fOjoslan  Trip  tamvi 
far  oqlimufFr  Bkcmcal  and  me- 
Cfiankal  iraairily 

*•  dais  hssw  dutj  SNfSMun  nioufit 
it%  WicMt  with   Jo™  loaa  —  N'JN 

^iW^Strr  irtSiiUrtflrt.  Mmntl"!  h^rd- 
■««■  Trtrj  kjdad 

*  All  aKTrons  Llk' 


-.:r»nglh  dl-.nmlpurn 

Sin  i  mint  ilatl   Climpi  tmriri  itt  .r^ 

■diuitnwnl  without  danuii*  to  the 

aluminum  1uhln£ 

Ouaranlaed  In  be  eaiir-H  as^»mfaty 

p(  ini/  inulti-tiaiH)  vartlcal 

•nlenh*  hi|  H">?4  frtud  it  tup  to 

arcepl  RM.JS  nr  flM-ft-S  Hutlhn 

raioftatar  tor   7%  maw  operation 

wMn  dealrtd 

Top  tosHtirui  on  TVmattn  Iqf  ttroatf- 

ar  dandwidth  and  higher  radi'ticm 

ffl^lHincy1 

fetad  *rrr>  *»t  Mrenn  Id  enm  :oai 
Ptnmt  iLapaBihtr-fuH  w«ai  ismit 
an  $5B  «•  CW 


Of  mdr  MOted:  wtn 


: 


Latrejth-  Zl'  T 
iKKJfL  e-iTY 


is  r-v 

rlHCet-  !|E^r9-laTa 


rwfw  r?«//o  Electronics  •  205  rWK^fc  Avenue  •  Med  ford  MA  02t  55  *(617l  395^8280 


Super  Amp 


front 


Match  everything  from  lbo  to  10 
with  the  new  ibo-io  MAT 


Htm.  The  Monaco  Tiaw  mm.  ttesi^  be 
emum  ol  flwrwhetminfl  demand.  Km  told 
in  they  *«twl  *  3  ktiowatt  tuner  with  a 
built  m  M«ttm#l*r,  a  front,  panel  antenna 
iaW«cioc  lo*  coju,  balanced  line  and  random 
inr*.  So  mm  engineered  the  160  10m  Monitor 
Turn?     I]ri  a  lifetime  investment  at  S299.S0. 


$299.50 


If  the  noiplifinr  you're  thinking  of  buying  doesn't  deliver  of  least  1000  to  1200  watts  output, 

to  the  antenna,  you're  buying  the  wrong  amplifier. 

Our  Mew  Super  Amp  Is  sweeping  the  country  because  hams  have  resided  thai  the  DenTron 
Amplifier  will  deliver  To  the  antenna,  {output  power),  wbat  other  manufacturers  rate  as  in pm 
power. 

The  Super  Amp  ium  a  lull  2000  wgrra  P.E.P,  input  on  SSBP  and  TWO  warn  DC  on  CW,  RTTV 
or  SSTV  160  10  meters,  the  maximum  legal  power 

The  Super  Amp  n,  compact  low  profile,  has  a  food  one  piece  cabinet  au-unng  maximum  TV  I 
sheilding, 

The  heart  ol  our  amplifier .  the  power  supply,  a  a  conunuoin  duty,  wit  -contained  supply  built 
lor  contort  performance. 

W§  mounied  the4-572B't,  mourn- iai  workhorse  tut***,  in  e  cooJmg  chamber  featuring  the 
on-d*m*nd  variable  coolmf  tyi»m 

The  harm  at  DenTron  prtde  rhernieteee  on  quality  woth.  and  w*  fight  to  keep  prtoex  down.  That's 
why  che  dynamic  DenTron  Linear  Amplifier  beats  mem  all 


Meet  the 
SuperTuner 


$574-50 

The  80-10  Skymatcher 

Hare's,  an  antenna  tuner  for  80  through  ID  meters,  hand  in  503  w  P.6.P,  and^n#tc£ie*  your 
52  ohm  iranuauwr  to  a  random  wire  antenna, 


30 


1T7-J 


lull*** 


*ffiH*C  ?**(Tjf 


P.        1      i 


,-#■ 


•  ConlinuOut  tuning  3.2 

.  "L"  network 

•  Ceramic  12  position  rotary  switch 
■  SO -230  recaption*!  to  trimmictar 

•  Random  wire  tuner 

•  3000  volt  capacitor  spacing 

•  Tipped  Inductor 

1  Ceramic  antenna  feed  thru 

.  7"  W.  5'H.e"  D.,  Weight:   5  lbs. 


$59.50 


Read  forward 
and  reflected 

watts  at  the 
same  time 


Tfved  of  coratant  twitching  and  pamaeoih? 

Every  fenoui  ham  know*  he  must  read  both  forward  and  reverse  wattage  simuttaneousry 

for  ttijl  perfect  match    So  upgrade  with  the  DenTron  W  2  Dual  in  line  Wattmeter. 


599*50 


Tit*  DenTron  Super  Tuner  tunes  everything  from  ISO  10  meters.  Whether  you  have 
balanced  line,  coax  cable,  random  or  king  wire,  the  Super  Tuner  will  match  the  antenna 
impedance  to  your  transmitter  Ah  DenTron  tuner*  qtvv  yoo  ma  mi  mum  power  transfer 
from  your  transmitter  to  your  antenna,  and  un't  that  where  it  really  counts? 


1  KW  MODEL 


$129.50 


3  KW  MODEL 


$229.50 


The  Sky 
Openers 


z 


i 


SKYMASTER 

irTinnj  ir-in-i  i'Vt   ':     M    ■ 
40  mml  n  tunji  una*  drt*V  gm  cfawhr 
mtrnvAUIl'tn 
en  TO  m#t#n_  Cortti*a*a  oi  ruin 

Inl   iluminuTn   witti   ■   t^tttfy  tH 

tailed  HOTno,  sk  y mast  En  it  mather 
pronf  and  ertlflHariea  ii'ii  il'ii  up  to  60  rpph 
Handkei  2  KW  power  level  end  a  tqw 
eruuntf.  roe*  or  ie«*»  mnuntirtg  RadMl* 
inc'utftd  m  but  low  prka  et 


$84.50 


TRIM  TENNA 

The, 

im  QenTraai  Tnaa-Ti 

:ew*arr 

really  loaded1    Up  from  theie'i  a  13  too* 
6  incri  dtrecHV  with  prenmn  My-G  cvl* 
Aad.   7   lni  hafand   si  IB  feel  dftttan 
tfenwnf  f*d  dinprdv  wiih  52  «hm  aojtm 
The  Trmvtmrfi  motiftu  ■wfy  J«d  wtuf 

*  diffannca  ir>  Dfi-tfi*  | it  p>HarrTunca  b* 
twain   ihi  Trim-Tinru  jnd  thai  dipal*. 
Idnf   wir«  or   m*«fT«J  V#t  you'vt  batn 
'jiniy     4  &  6  Forward  Gun  Onr  Dipol^ 


Alio  BQ  m  rnonalor  for  lop  mounting  cm 
SKYNtA$TEH. 


$29.50 


$129.50 


J^L 


i< 


5KYCLAW 

A  TunaUe  monobinri  high  patiofmanPt 
riiDui  antrnna,  dciigned  for  4fJ,  HO.  1  EMU 
rn*i»r  oparabon  SKVCLAW  fiHi  y&u 
iha  rollpwrng  i^rttittm  tO¥tr*ge 

BAND         BANDWIDTH 

Ihtavni  ikrar) 

IW  50 

HO  200 

ad  cniuei 


t  yniTifl  11  «ny  *nd 


ALL  BAND  DOUBLET 

Thn-  All  Bwnd  OoubitH  or  m#*rtad  Typa 

Airiaraia  eavan  150  thru  10  rr*im\     H«i 

total  Sat**  of  1»ft»t  (14 

onpcBM-l  atthoufri  if  mrj  b* 

rf  Biniiiry.  Thai  tunad  D<Nb*n  ■* 

100  N*i  0*  4»  Qkm  fYC 

The 


$79.50 


EX  1 

fha  PanTrM   EX  1    Vartacai  Am 
law-    ate    perfaimai>^ 
nwmiiti*.    ThaEXteafeH 
4d   MSer.   'A   mat,  37.  K*f  aaepunmi 

mittii       The  EX  t  m  tha  uttai  f«ni«al 
fpt  pnamna, 


UBi    pp    mtn    EKk»l>ori        Tuna 
DenTron    Supa*r    Tiaaa*    anal 

pen  for  m*  DHiTrM 

$24.50 


$59.50 


DRAKE  TV!  FILTERS       High  P»uw  Filters  for  TV  Sets 

provide   more    than  40   d&   attenuation   at  52   Mil/  arid  lower. 
Protect  the  TV  set  from  amateur  transmitters  6-160  meters. 


Drake  TV-300-HP 

Model  No.  1603 

For  300  ohm  twin  lead 

Price:  $10.60 


DRAKE  TV*33G0-LF 

1000  watts  max.  below  30 
MH'/.  Attenuation  better  than 
80  dB  above  43  MHz.  Helps 
TV  t-f  interference,  as  well  as 
TV  front-end  problems*  Price: 
$26.60   Model   No.  X608 


Drake  TV-7&-HP 

Model  No.  1610 
For  75  ohm  TV  coaxial 
cable;  TV  type 
connectors  installed 
Price:  $13.25 


LOW  PASS  FILTERS  FOR  TRANSMITTERS 

have  four  pi  sections  for  sharp  cut  off  below  channel  2,  and  to 
attenuate  transmitter  harmonics  falling  in  any  TV  channel  and 
fm  band.  52  ohm.  SO -239  connectors  built  in. 

DRAKE  TV-5200-LP 

200  watts  to  52  MHz,  Ideal 
for  six  meters.  For  operation 
below  six  meters,  use 
TV-3300-LP  or  TV-42-LP* 
Model  No.  1609  Price:  $26.60 

DRAKE  TV-42-LP     Model  No,  1605 

is  a  four  section  filter  designed  with  43.2  MHz  cut-off  and 
extremely  high  attenuation  in  ail  TV  channels  for  transmitters 
operating  at  30  MHz  and  lower.  Rated  100  watts  input,  Price: 
•1460 


Tufn  Radio  Electronics  *209  Mystic  Avenue  •MedfordMA  02155  •{St  7)  395^280 


WORK  ALL  REPEATERS  WITH  OUR  NEW  SYNTHESIZER  II 


KX2»t 

RX2BCW/T 

K\5tR   Km 

NXSOCW    I 
RX1441    Kit 


K  X  I44C 
KX221H 


kii 


RX220C  W/T 
RX4321  k.< 

NX4J3f  W/T 

TX50 
TX50W/T 

TX144B  Kit  ■ 
TX144BW/T 
TXZ20B  Kit 


PA: 501 H  kit 


PA250IH  wrr. 

PA4GJ0H  Kit 

PA4010H  W/T. 
PA  SO/ 2  5  Kit 

PA  SO/ 2  S  W/T 

PA  144/1  5  Kii 


PAI  44/25  Kit  . 
PA220/15  Kit 
PA4J2/tOKil 

PAI4O/10  W/T 
PA140/J0  W/T 


PStSC  Kit 


PS  ISC  W/l 
P52  5C  Kii 


PS2!K  W/T  .  . 
HS2SM  Kit,  .  . 
PS25M  W/T  .   , 

KPI50  Kit.       . 

KPT50-  ■   ■  ■ 
RPT144  Kii 

KPT220Kit  .   . 

RPT432  Kit  ■   ■ 

RPT144  W/T  i 
RPT220W/T  . 
RPT432  W/T  . 
DPLASO 

TRXSOKit 


TRX144  Kii 
TRX220  Kit 
TRX4J2  Kit 

TRC-l  .  .  * 
TRC-2   . 

SVN  ||  Kii 


SYN  II  WfT 
MO- 1  Kit  . 
TO  I  Kn 


HT  I44B  Kit 

NIC  AD. 
8CI2 
Rubber  Duck 


2B  35  MH;  !  M  receiver  with  2 

pole  10  7  MHjr  crystal  filler  5    59.95 

«tttf  at  above -wired  &  It^Stc J  104,95 

I  MH/  Ttvr  w/2  pnlt  10,7 

MM/  crystal  riiier                ...  59  •*> 

M«>e  J1*  above  -wired  &  levted    -  104.95 
140*170  MH/  ror  v.; 2  pole 

10  7  MHi  crystal  filter  69.95 

Mm*  js  jlmvf    t\ued  &  tested  I  14,95 
Z10  240  MH/  itvi  m  fa  pole 

10,7  MH/  tr^tal  filler  6^ 

unit  J5>  J^inc    wired  &  tested  114      : 
412  MH;  re*?  *\    2  pole   IU  1 

MH--  Kiv^ul  filter     -   .  7V.95 

Win-    n    |K.-.--     »ni-d4    irttiitj     .  I  74-**5 

trinimitter  exciter,  1  watt.  &  mtr-  39.95 

jame  a*  a  bo*  e-  wired  &  lei  ted    .  ■  59.95 

transmitter  exciter-  1  wait  —  2  mm  29.95 

umc  4!»  jhuii  —  wirsf  J  &  teMe,  J     .    -  4*). 95 

inmmitttr  exciter -I  watt  -  220 

MHi                                                   ...  29.95 

2  mtf  power  tmfi  -kit  lw  in— 25w 

out  with  tolid  *■  jie  switching, 

Cite.  connectors 59.95 

same  a*  above -wired  &  tested    -  -  74.95 
2  mtr  power  amp-lOw  in— 40w 

oui -relay  switching 59.95 

same  as  above  -wired  &  tested    .  .  74.95 

£  fnl*  powet  amp.  lw  in.  25w  out. 

test  case,  connectors  &  switching  .  49  9  5 

same  is  above,  wired  Jk  fatted.  G9.95 

2  mtr  power  amp  -  l  w  m  - 1  5w 

out -leu  Case,  cunnftiurs  jiiJ 

switch ing                           ..,,„,.  39,95 

Mmt  a*  PA  144/1  5  kit  but  25w  .   .  49-95 

similar  to  PAL44/J  5  for  220  MHz  39.95 

power  amp    similar  to  PA  1 44/1  5 

except  10w  and  432  MH?  .  -  .  „  ,  49.9$ 

lOw  in-  t40w  uut-2  mtr  amp    ,   .  179,95 

JOw  in -I40w  out  — 2  mtr  amn    .   .  159.95 


I  Samp-   I  2  volt  regulated  power  sup- 
ply w/case,  vv,'tnld-bi.ick  currant  Imiii- 

m$  and  overvolt ice  protection  *  .     79.95 

same  an  abovL--wired  &  tested    .  .      94.9  5 
25amp-12voh  regulated  power  sup- 
ply w/case,  w/fold-back  current  limit- 

fri|f  and  ovp 1 2 9. 9 5 

same  as  a  hove—  wired  &  tested  ,  .  149,95 
same  aei  PS25Cuith  meters  ....  149.^5 
same  bh  above     wired  &  lestyJ    ..    169,95 


repeater  -o  meter 

repeaier-G  meter,  wired  &  tested 
repealer- 2  mtr-15w— complete 

(less  crystals)    .  ,t  -■  *,._- 

repealer  -2  20  MHz-  iSw-eomple 

(less  crystals) - 

repealer- 10  watt -432  MHi 
(less  crystals)   ,  »  .  *  ♦  ......   . 

repeater  l  5  wan -2  mtr.  .  .  -  .  . 
repeater  15  watt -220  MM?.  .  ,  . 
repeater  10  wall  -432  MH?.  .  ,  . 
6  mtr  close  spaced  duple  Her  .      .  . 


465.95 
69S.95 

465-95 


w 


465.95 

5  15.95 
695.95 
695.95 
749. 95 
5  7  5.00 


Compltti  6  mtr  FM  transceiver  kit^ 
20w  out.  10  channel  scan  with  CMse 

(Let*  mike  and  crystals)     -   24995 

same  u$  above,  but  2  mtr  4l5w  oui219,95 
Same  as  above  except  for  220  MHz  219.95 
same  as  above  except  10  watt  and 

transceiver  case  only .      19.95 

transceiver  case  and  accessories  ,  .      39,95 

2  mtr  synthesizer,  transmit i  offsets 
WopamftuMf  from  1  00  KHz -10  MHi. 
(Mars  offsets  with  optional 

adapters) 169.9s 

same  as  above -wired  &  tested  -  -  239.95 
Mar* /cap  offset  optional  -  .....  2.50 
18  MHt  Optional  trip  J  er  -       -         2.50 


2  mtr,  2wv  4  channel*  hand  held  receiver 
with  crystals  for  146.52  simplex  .    129,95 
battery  pack,  12  VDC,  Viamp.  -         29.95 

ballet)  charier  for  above S.95 

2  mtr,  with  male  BNC  connector  .        8-95 


The  Synthesizer  II  is  a  two  meter  frequency  synthe- 
sizer. Frequency  is  adjustable  in  5  kHz  steps  from 
140.00  MHz  to  149.995  MHz  with  its  digital  readout 
thumb  wheel  switching.  Transmit  offsets  are  digitally 
programmed  on  a  diode  matrix,  and  can  range  from 
10  kHz  to  10  MHz.  No  additional  components  are 
necessary! 

rv  1 1-    ....,.-. 


$169.95        Wired  and  tested$239.95 


RECEIVERS 


TRANSMITTERS 


POWER  AMPLIFIERS 


POWER  SUPPLIES 


REPEATERS 


TRANSCEIVERS 


SYNTHESIZERS 


W ALKIE  TALKIES 


ItXCf 

Rl  28  Kit 
RF50  Kit 
Kl  I44D  Kit 
RI-220D  Kit. 

Rf432  Kit 

IFl0.7r  Kit 

IM455  Kil 

AS2  Kit 

TX  220b  w/T 
TX432B  Kir 
TX432&W/T 
TXI50  Ku 
1X150  W/T  ■ 

Blue  Line 


Model 

BLB  3/150 
BLC  10^0 
BLC  2/70 
BLC  10/150 
BLC  30/150 
BLD  2/60 
BLD  10/60 
BLD  10/120 
BLE  10/40 
BLK  2/40 
BLE  30/80 
BLK  tO/80 


accessory  filler  for  above  receiver  kit 

£ives  70  dB  adjacenl  channel 

rejeclifm  .... 

10  mir  BK  front  end  10.7  MH/  i 

6  mtr  Kl   Troni  end  10.7  MHz  out 

2  mtf  Rl  front  end  10.7  MH;  nut 

2  20  MHj  Rr  fmnt  end  10,7  MHl 

out  .  . 

432  MH/  RE   front  end  10.7  MHj 

Wit  .... 

10. 7  MH;  IF  module  includes  2 
rule  crystal  filler 

45  5  KHz  IF  it  age  pla*  IM  detector 
audin  and  squelch  board 

same  as  above -wired  6l  tested 
transmitter  exciter  432  MHj 
vamen  above -wired  &  tested 
30O  milliwatt.  2  mtr  transmitter 
same  as  above— wired  &  tested 


ft, 
12 

12 
17 


50 
50 
50 


17.50 
27.50 

27,50 
1"50 

t<  00 

49 
J9.95 

19.95 

29.95 


.    Rr  power  amp.  wired 
Cw  1M  SSB/AM 

Power 
I  reQuency         Input 

45     55MH/  3W 

I40-I60MH;  J  OW 

140-I60MH2  2W 

140- 160MHz  |0W 

140-160MHI  30W 

220-2  30MH2  2W 

2202  30MHz  1 0W 

2  20-2  30 MHl  I  0W 

4  20  4  70MHz  10W 

42O-470MH?  2W 

420-470MH1  30W 

4  2f>470MHz  1 0W 


6t  tested.  emission- 


Power 
Output 

I  SOW 

TOW 

70W 

tsow 

J  50W 
oOW 

now 

120W 

40W 

40W 

80W 

SOW 


TBA 
1  39  95 
159  9S 

2S9.4S 
239,95 
159.95 

139  95 
259*5 

I  39.95 
159.95 
259.95 
289.95 


PSJA  Kit    . 
PSJ012  W/T 


.i-Jd\  uver  voltage  protectuxk  to  u.uf 
power  supplies.  1  5  VIK."  max.  9 

12  volt—  power  supply  reguljtur  card 
with  fuld-back  L-urrent  limjtitiu   .  H  ^5 

new  commercial  duty  30  amp  I  2  VlK" 
regulated  power  sup  pi  v  w/c§Stt1 
w/lold-back  current  hmiling  and 
overvoltage  prutectmn      -   i  239,9$ 


L}f'LAJ44  . 

l>lJLA220   , 

UPLA432   . 
USCU   .  .  . 

DSC'N 


2  mtr,  fcOO  KHz  spaced  iluplexer, 

wired  and  tuned  to  frequency  379.95 

220  MH?  duplex er,  wired  and 

luned  lu  frequency 379,95 

rack  mount  duplexer     ,„,.,*,,    3l9P9S 

double  shielded  dupiextrr  fables 

vviih  PL259  connectors  tprj    .  .  .       25.00 

same  as  above  with  typi 

connectors  (pr->    .....  25  on 


OTHFR  PRODUCTS  BY  VHF  ENGINEERING 


C'DI  Kit  -  - 

a>2  Kit  .  - 

1 1>3  Km 

lOK2  Kit    . 
m  I  Kii 

try  stall 

t -VV  1 1  *  Kii 


<  a  Hy 

twin 

Mil  1 

TSl  *    1 
f  Si  W,T 

I  1)3  K11 
JI>JW    I 

HLI44  W  T 

HL220W    1 
HL43:  vi    1 


10  channel  receive  xial  de^k 

w/diode  switching-  .....  S      to, 95 

10  channel  xmit  deck  w/«witch 

and  trimmers  .  ,  14.95 

UH1-  version  of  till  deck,  needed 

in -r  432  mutti  channel  iipefmtttifl.  ]  2 

cauTier  iiperated  relay  19.95 

10  channel  auto-scan  jdapier 

lor  RX  with  priurjt)  19 

we  MmJ;  must  repeaiei  and  simple^ 

pairs  from  1  4fr  0-147,0  I  eath  I  5  I 

159  bit.  held  prucrammabli'.  cud<  ideu 

et  wtiti  built-in  ^uelch  tail  and 
H*  timers 

wired  and  tested,  nut  p      |    mmed 
«ired  and  l^tcJ.  proiffamnied  59,95 

f00  ohm  dynamic  mikr  nith 
1' 1 . 1 .  jtiJ  Ltrtj  L  >>r  J  \Z 

tone  S4Uekh  decoder  5v 

tnbtalled  in  repHtrjiU-r.  in^lu  Jitipr 
interface  a^cessririe* 

2  tonv  J.Jvoder    .  2u  <i* 

%jm*  j%  atftenre  —  wined  &  t«"ntcJ  •  95 

4  p*ik  helica*  res"nat*ir.  wtnrd  A  tested, 
swept  luned  to  144  M1U  Km  24  ■** 

»jmeasab*»ve  tuned        .  .  '  MM/  bm 
lanij.  is  jt--.^-  uiritrd  (<■  ill/  hjti    24 


engineering 

:  WORLD'S  MOST  COMPLLTL  LINE  OF  VHF-FM  KITS  AND  EQUIPMENT 
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Now  Ws  Crystal  Clear 


Yes,  now  ICOM  helps  you  steer  clear  of  nil  the  hassles  of  charmd  crystals .  The  new 
IC-225  Is  (he  same  surprising  radio  you've  come  to  know  and  love  as  the  IC-22A. 
except  that  ft  Is  tolaliy  crystal  independent.  Zero  crystals.  Solid  Mtate  engineering 
enables  you  to  program  23  channels  of  your  choice  without  waiting.  Ndw  the 
ICOM  performance  you've  demanded  comes  with  the  convenience  you've  wanted, 
with  you j  new  IC-22S. 

Price:  $299.00 


Hold  it! 


Take  hold  of  SSB  with  these 
two  low  cost  twins  ICOM'S  new  portable  [C  202  and  If -502  put  at  within 
your  reach  wherever  you  are  You  can  Lake  it  with  you  to  the  hill  lop,  the 
highways,  or  the  beach.  Three  portable  watU  PEP  on  two  meters  or  sLi" 

Hello,  DXi  The  ICOM  quality  and  excellent  receiver  characteristics  of  ihis 
pair  make  bulky  converter*  and  low  hand  rigs  unnecessary  for  getting 
started  in  SSB- VHP,  You  just  odd  your  linear  amp,  if  you  wish,  connect  to 
the  antenna,  and  DXP  With  the  202  you  may  talk  through  OSCAR  Vt  and 
VI I1  Even  traiisceive  with  an  "up"  receiving  converter*  The  IC-502,  simi- 
larly, makes  use  of  six  meters  in  ways  that  you  would  have  always  liked  but 
could  never  have  before.  In  fact,  there  are  so  many  things  to  try,  it's  like 
opening  a  new  band. 

Take  botd  of  Single  Side  Band,  lake  hold  of  some  excitement.  Take  two. 


?  Malv  SSB  •  3  Witts  PEP*  Th*  IP  New  Btarftw 
SwV**d  CMftl  L^fl*  ■  Internal  OfttWlH*  ?MKH* 

Ax*  &SSM 


IC-M2 

B  Meier  SSfl  •  3>  Wins  PE4»  -  tnm  IF  rto*sp  ES&r*er 
SwflcH&d  Dial  LoMi  ■  Inlnmil  BaftaiiM  -  aiWKI-L: 
VFO-Fim 

Price:  S24S00 


IC-245  Transceiver 

The  VPO  Revolution  goes  mobile  with  the  unique,  ICOM  developed 
LSI  synthesizer  with  4  digit  LED  readout.  The  IC-245  offers  the 
most  for  mobile  on  the  market.  The  easy  to  use  tuning  knob  moves 
accurately  over  50  detent  steps  and  assures  excellent  control  as 
easily  as  steering  the  vehicle.  With  its  optional  adapter,  the  IC-245 
puts  you  into  all  mode  operation  on  12V  DC  power  with  a  compact 
dash -mounted  transceiver.  In  FM,  the  synthesizer  command  fre- 
quency is  displayed  In  5  kHz  steps  from  146  to  148  MHz,  and  with 
the  side  bend  adapter  the  step  rate  drops  to  100  Hz  from  144  to 
146  MHz.  For  maximum  repeater  flexibility,  the  transmit  end 
receive  frequencies  are  independently  programmable  on  any  separa- 
tion. The  IC-245  even  comes  equipped  with  a  multiple  pin  Molex 
connector  for  remote  control.  The  IC-245  is  a  product  of  the 
revolution  in  VFO  design,  from  its  new  style  front  panel,  to  its 
excellent  mechanical  rigidity  and  Large  Scale  Integrated  Circuitry, 
Your  IC-245  will  give  you  the  most  for  mobile.    $499.00 


THE  NEW  ICOM  4  MEG,  MULTI-MODE,  2  METER  RADIO  -  IC 
211 

(COM  introduces  the  first  of  a  greet  new  wave  of  amateur  radios, 
with  new  styling,  new  versatility,  new  integration  of  functions. 
You've  never  before  laid  eyes  on  a  radio  like  the  IC-21 1,  but  you II 
recognize  whet  you've  got  when  you  first  turn  the  single-knob 
frequency  control  on  this  compact  new  mode).  The  IC-21  1  is  fully 
synthesized  in  100  Hz  or  5  kHz  steps,  with  dual  tracking,  optically 
coupled  VFOs  displayed  by  seven  segment  LED  readouts,  providing 
any  apiit.  The  IC-21 1  roils  through  4  megahertz  as  easily  as  a 
breaker  through  the  surf,  With  its  unique  ICOM  developed  LSI 
synthesizer,  the  IC-21 1  is  now  the  best  "do  everything"  radio  for  2 
meters,  with  FMP  USB,  LSB  and  CW  operation.    $749.00 


Now  (COM  Introduces  i5  Channels  of  FM  to  Go! 

The  New  IC-215:  the  FM  Grabber 

TTii*  b  (COM"s  first  FM  portable,  and  H  puis  good  time*  mi  rltar  flu. 
C  hangr  vehicles,  walk  through  the  path,  climb  a  hill,  and  [COM  quality 
FM  communication*  go  oghr  along  wilh  you-  Long  lasting*  infernal 
turneries  make  portable  FM  t rally  [* n-iabfe.  white  a<~ce**ihl«-  fa- at  urn 
make  ctm*ei^i«n  tu  external  pnitrr  and  antenna  fast  and  r.\»y. 

Grab  far  flexibility  with  the  -new  IC-215  FM  portable 


•  eVnnl  mounted  contrail  and  l«p 
mounted  antenna 

•  Narraur  filter  ( 15KH/  —  cftiripallbJ* 
■pndrtfij 

•  15  rhiinnoU  (lZcin  dial  ;  3  pnViruu) 

•  Kylly  itill^f.i'iihlr  antenna 

•  Compatible  ttioutiT  If alutc  for  flehtbk 
antenna 

■  Baal  poa-Tf  (3  wmt*  high    WO  mar  toav 
noardnaJ) 

•  Eateraali 

raitfy  *o 

bghtedcBal 
and  meter 


A- 


!_■■ 


<y~o- 


Oxceat. 


fhfcr  &29.00 


Kl** 


ICOM 
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model  333 
dummy  toad 
wattmeter 

Fjvortte   L»gtitw«»ght  Portabte-250  WATT  RATING- 

Air    Coolod 
Idea!  t*+d  service  unn  lor  mobile  2~way  radio-CB.  marine, 
Dunnes*  band.  Best  to*  QRP  arnatew  useXB,  with  wro  10 
b  warn  lull  >  ate  low  power  range, 
•  t  peaf  icttiom 

DC  to  300  MHz 

L*ath*ntJ:t  id  330  MHi 

250  Haiti  m(*rmilt«fft 

0-5   0-50,0-125.  0-260 

SO  239 

4"  »  7"  ■  ■" 

2H»- 


_model  374  dummy  load  wittm«ter_ 

Top  of  tlu  Lm#~l5G0  WATT  RATING -Oil  Cooled 
Out  highest  power  combination  unit    Rated  to  1500  watts 
input      (intermittent  I      Meier     ranges     are     individually 
calibrated  for  highest  accuracy. 
■  toecificaiiorti 


LITTLE  DIPPER 


Frfrouiimry  Ri 

Ptrwm 

¥f*t  [fMie  R ao#M 

Connect  o* 

Sub 

Sfttpotrtf  Wsif  hi 

F*MC» 


V5WR 


R,f-kfl» 


DC  to  300  MM ^ 

Lm  iHm  1 .3  1  to  730  MHz 

150O  wain  DC  tm*tmtl1»nf 
W*mna  hfiht*  ugnaU 

flWHfflMtrfll  hOZI  llfTWt . 


tt*iim*t«r  RangM 

0- 15.  0-50. 0-300.  0"  1500 

Input  Cwiacsof 

SO  239  Uwmmutty  tuui 

Sup 

4-W  af  *  10-174" 

Shipping  VY  tight 

12  to* 

Pfk» 

tstsjo 

&w 


BARKER  &  WILLIAMSON.  INC. 


fe; 


By*J«ttO*l3    wATfttUH 


Economy    High    Power   Load- 1500  WATT   RATING 

Oil  Cooled 

model  384  dummy  load 

For  high  power  when  all  you  need  $  The  load. 


■  ipccifiCAlioni 
VSWR 


DC  to  300  MHt 

Leatnvt  131  to  230  MHz 

1500  <"*ni  fmnrrnmcm. 
Warning  l»*M*  AqnaH 


CO  nn  *v.  IO ' 

Sn# 

Shipping  W«^hi 
Pttcm 


rrui  ji'inum  haat  I 

SO- 73V  {ti*rfn*f*«*y 

*3/4^  mfM  10- 1/7" 

12  to* 
J9<50 


I 


High  Powti- 

modsi 
Oof   most  popular 

mounted . 

*  specif icatroni 

FUny* 


TOGO  WATT  RATiNG-Oil  Cooled 

334 A  dummy  k»*d  will  meter 

>*j. nation  uftH    Handles  full  ai'JVui 
indtvidualry  calibrated,  Can  be  panel 


model  331 A 

rran  11  it  or  dip  meter  _  ^k. 

Portable  RF  single  generator ,  signal  monitor,  or  ab*orpf»on 
wan^meter  Lightweight  11  pound.  6  ounces  with  all 
batier>-oowened  unit  is  ideal  for  tiekJ  use  m  resting 
transcetiers.  tuning  antennas,  etc.  Can  alio  be  used  10 
measure  capacity,  inductance,  circuit  0.  and  other  factors. 
Indispensable  for  experimenters,  ri  is  easily  the  most 
versatile  instrument  m  the  snop.  Continuous  coverage  from 
2  MH;  to  230  MH2  m  seven  ranges 

Unit  consisis  of  a  transistorized  RF  dip  oscillator  mf 
100-microampere  mete*  Circuit.  Meter  circuil  use*  a 
single -transistor  DC  amplifier  with  a  potent  tor  rverer  m  the 
emitter  circuit  to  control  meter  sensitivity  A  ^pfiviion 
slide  switch  connects  the  meter  crrcuit  to  the  oscillaiof  for 
dip  measurements.  10  a  chode  for  absorption  waventeier 
peak  measurements,  or  provides  audio  modulation  at  itte 
OF  signal. 

FreqwenCY  d*ai  has  a  calibrated  reference  po*nt  for  0  and 
bandwidth  measurements  fcach  coil  has  its  own  frequency 
dial  there's  no  confusion  wilh  multiple  markings  or  small, 
nardio^eao  scales  near  the  center  ot  the  dai 


specifications 

f  r«quer>cv  Coverao* 


Accuracy 


2  MHr  lo  230  MHi  m  J  over  hipping 
rangK  by  plug  in  coil  HHrfibJiM. 
2  MHz- 4MfU,4MHi-|MHi. 
S-  MHi-  16  MHt,  16  MMr-3?  MHr. 
32  MHf-54  MHi.  50  MH|-1 10  MHi. 
U0MHi-?30MHi 

3% 


Modulation 

1000  Hi.  25%  co  40% 

Powvr 

S-VDlt  Uflntiltor  biliary 
Burgess  2U6  or  nquiviltnt 

Sill 

7"n2-U4")i2-1/2" 

Snipping  Weight 

1  lb  .  Goz. 
$12000 

WIDE  RANGE  Ai  1 ENUAT0R 

>*^ 


K 


Input  Connect  i 


Shipping*  Wetghi 
PH» 


DC  lo  300  MH; 

•  ipecificaiioni 

Loh  lfim  lit  to  230  MHz 

frlUllC»ll|H| 

1000  **tt*  CW  (Rtummwl 

vswft 

miiimwn  h»*l  limit. 

0—10.  0-100,  0-300  0-  10O0 

lmp44HtoB 
Accuracy 

SO  239  thornw1ic«Jfy  mM) 

4  3/i"  m¥  *  10  1/4"" 

Sii* 

12  «M 

Shipping  Wa^ht 

$174  00 

Hkm 

*^  Model  371  1 

Protect  your  feceiver  Of  converter  from  overload.  Of  i 
vide  step  attenuation  of  low~fevet  RF  signals  from  signal 
generator^,  preamplifiers,  or  converter-,  Seven  rocker 
switches  provide  aTtontuation  from  1  dB  to  6!  d&  ifl  I  OB 
steps,  Switches  are  marked  »n  dB.  1-2-3-5  10-20-20  Sum  of 
actuated  sw  etches  UN  posit  ion)  gives  attenuation  With  all 
switches    m   OUT    pos^  tnere  is  NO  insetiion  loss 

Attenuator  installs  in  coaxFaf  line  uS/ng  \JHF  connectors 


13  1  mmmiMi.  DC  to  225  MHz 

50  ohm* 

1  dS  dB    DC  to  60  MHi 

0  l  dB'dB    0  b  dB.DC  to  160  MHz 

0  1  OB  dB     1  0  dB.  OC  to  22S  MHt 

8-1/2T  x  2  112"  ft  2  t/4" 

l-t/2  Ito. 
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C  -  LINE  AMATEUR  EQUIPMENT 


DRAKE 


COMMUNICATIONS  RECEIVERS 


Drake  R-4C 


Solid  State  Linear  permeability-tuned  VFOwith  1 
KHz  dial  divisions.  Gear  driven  dual  circular  dials, 
High  mechanical,  electrical  and  temperatures  la- 
bility. 

Covers  nam  bands  with  crystals  furnished- 
Covers  all  of  80,  40, 20  and  T5  meters,  and  28,5- 
29  0  MHz  of  10  meters. 

Covers  160  meters  with  accessory  crystal.  In 
addition  to  the  ham  bands,  tunes  any  fifteen  500 
kHz  ranges  between  1  5  and  30  MHz,  5,0  to  6  0 
MHz  not  recommended.  Can  be  used  for  MARS, 
WWV  CO,  Marine  and  Shortwave  broadcasts. 

Superior  selectivity  2.4  kHz  8-pole  filter  pro- 
vided in  ssb  positions-  8  0  kHz,  6  pole  selectivity 
for  a-m  Optional  8-pole  filters  of  .25.  .5, 1.5  and 
6.0  kHz  bandwidths  available- 
Tunable  notch  filter  attenuates  earners  within 
passdand 
Smooth  and  precise  passband  tuning. 

Transceive  capability;  may  be  used  to  trans- 
ceive  with  Ihe  T-4X,  T-4XBor  T-4XC  Transmitters 
Illuminated  dial  shows  which  PTQ  is  in  use 

Usb,  Isb.  am  and  cw  on  all  bands. 

Age  with  fast  attack  and  two  release  times  for 
ssb  and  a-m  or  fast  release  for  break-in  cw.  Age 
also  may  be  switched  off. 

New  high  efficiency  accessory  noise  blanker 
that  operates  in  all  modes. 

Crystal  lattice  filter  in  first  i-f  prevents  cross- 
modulation  and  desensi  tization  due  to  strong  ad- 
jacent channel  signals 

Excellent  overload  and  intermodulation  char- 
acteristics. 

25  kHz  Calibrator  permits  working  closer  to 
band  edges  and  segments. 

Scratch  resistant  epoxy  paint  finish. 
Price:  S599, 00 


Drake  T-4XC 


Solid  State  Linear  permeability-tuned  VFOwith  1 
kHz  dial  divisions.  Gear  driven  dual  circular  diets. 
High  mechanical,  electrical  and  temperature 
stability- 
Covers  ham  bands  with  crystals  furnished. 
Covers  all  of  80.  40.  20  and  15  meters,  and  28  5- 
29.0  MHz  of  1 0  meters. 

Covers  1G0  meters  with  accessory  crystal.  Four 
500  kHz  ranges  in  addition  to  the  ham  bands  plus 
one  fixed-frequency  range  can  be  switch- 
selected  from  the  front  panel 

Two  8-pole  crystal  lattice  filters  for  sideband 
selection. 

Transceives  with  the  R-4,  R-4A,  R*4B.  FMC  and 
SPR-4  Receivers.  Switch  on  the  T*4XC  selects 
frequency  control  by  receiver  or  transmitter  PTO 
or  independently.  Illuminated  dial  shows  which 
PTO  is  in  use. 
Usb,  Isb,  a-m  and  cw  on  all  bands. 
Controiied-carrier  modulation  for  a-m  is  com- 
patible with  ssb  linear  amplifiers- 
Automatic  transmit- receive  switching.  Sepa- 
rate VOX  time-delay  adjustments  for  phone  and 
cw.  VOX  gain  is  independent  of  microphone  gain. 
Choice  of  VOX  or  PTT.  VOX  can  be  disabled  by 
front  panel  switch. 
Adjustable  pi  network  output 
Transmitting  age  prevents  flat-topping. 
Meter  reads  relative  output  or  plate  current 
with  switch  on  load  control. 
Built-in  cw  sidetone. 
S potting  function  for  easy  zero-beating. 
Easily  adaptable  to  RTTY.  either  fsk  or  afsk. 
Compact  size;  rugged  construction.  Scratch 
resistant  epoxy  paint  finish. 

Price;  $599.00 


Power  Supplies 

Pwwer  Supplies  f of  T-4.  T«4X.  T4XB  or  T-4XC  {The  AC-4 
can  be  housed  m  an  MS-4  speaker  cabinet). 

Model  No,  1501  Drake  AM  Si  20,00 
Model  No.  1505  Drake  DM  $1 35.00 


Accessories 
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Drake  MS-4 


)rake  MS-4  Matching  Speaker  for  use  with  R-4,  R-4A, 
?-48  and  R-4C  Receivers  (Has  space  to  house  AC-3 
nd  ACM  Power  Supplies)    Price:  S24.95 


DRAKE  MICROPHONES 

Wired  lm  use  with  Drake  tran&rniTiefi  and  tfir»ceitf«r&,  for 
eithar  pusfMo-taJk  or  VOX  Type  of  operation  t*  determined  by 
the  VOX  control  setting  of  the  irarnmiiier 

Desk  Type  Model  No  7075 

•  Type:  Heavy  Duly  Ceramic  Desk 
Top  •  Cehte:  Four  Foot.  3 
Conductor,  One  Shield  •  Output 
Level:  Minus  54  dS  [0  dS  =  1 
volt/microhm)  ■  Frequency  Re- 
ponae:  60-7000  Hz  ■  Switching: 
Adapts  lo  either  push-icHalk  or 

v0*    Price:  $39.00 

Hand-Herd  Type  Model  Mo   7072 

*  Type:  Ceramic,  hand  held  •  Cable: 
If  Retracted.  5'  emended,.  PVC  3 
Cord,  1  shield  ad.  CoiJ  Cord  •  Ceea: 
Cycqlac  •  Finish:  Grey  ■  Output 
Level:  Minus  65  dB  (0  dS  =  I  vohv 
micrabar)  ■  Frequency  Response: 
3QO-3OO0  Hi  •  Switching:  Adapts  to 
either  pusb-TO-s*rh  or  VOX, 

Price:  Si 9. 00 


Drake  SPR-4  -  $629,00 

*  Programmable  to  meet  specific 
requirements:  SWL,  Amateur, 
Laboratory,  Broadcast,  Marine  Radio, 
etc. 

*  Direct  frequency  dialing:  150-500  kHz 
plus  any  23  500  kHz  ranges,  0.5  to  30 
MHz 

*  FET  circuitry,  all  solid  state 

•  Linear  dial,  1  kHz  readout 

•  Band-widths  for  cw,  ssb,  a-m  with 
built-in  LC  filter 

•  Crystals  supplied  for  LW,  seven  SW. 
and  be  bands 

•  Notch  filter 

*  Built-in  speaker 


Drake  DSR-2  -  $2950.00 

«  Continuous  Coverage 
10  kHz  to  30  MHz 

•  Digital  Synthesizer 
Frequency  Control 

•  Frequency  Displayed 
to  100  Hz 

•  All  Solid  State 

•  A-m,  Ssb,  Cw+  RTTY,  Isb 

•  Series  Balanced  Gate 
Noise  Blanker 

•  Front  End  Protection 

•  Optional  Features  Available 
on  Special  Order 


Drake  FS-4 

Digital  Synthesizer  -  $250.00 

The  new  solid  state  Drake  FS-4  Synthesizer  opens  the 
door  to  a  new  world  of  continuous-tuning  short  wavel 
Combines  synthesized  general  coverage  flexibility  with 
the  selectivity,  stability,  frequency  readout  and  reliabil- 
ity of  the  Drake  B-4C  or  SPR-4  Receivers, 

•  Interfaces  wMh  atl  R-4  series  receivers  and  "MX  series  trins- 
miner*:  (R-4,  R-4A,  R-48,  R-4C,  SPR-4,  T-4,  T-4X,  T-4XB  end 
T-4XC),  without  modification.  •  MHz  range  is  set  an  FS-4.  with 
kHz  readout  taken  from  ttcmvw  dial  •  Complete  general 
coverage — no  range  crystal*  to  buy.  *  T-4VT-4X  series  transmit- 
ters tranaceive  on  my  FS-4  frequency,  when  used  with  R*4 
aerie*  receivers  *  Readout  t  kHz  with  Drake  PTO 

Price:  S25G  tfO 


Tufts  Radio  Et&ctrontcs  +209  Mystic  Avenue  •  Med ford  MA  02155*  (6171  395-B28Q 


ALL  NEW 
3-BAND, 
2  ELEMENT 
HY-QUAD 


■  MikfJ  ill  cither  quids  .■ab*wl*[*1 

■  Complete  -  nor  h  in?  clw  Id  buy 

■  khuh  aui>i\$ihr  Icrtt  wind  luad 
TIik  Hy-QtLid  fiom  Hy-Gain  makta  all  olhrr  qiradiob-u-ileie!  |li-re\^liv: 
FtfW,  ll 's  Ins  uiily  quid  I  hit  is  ooanpdt  Ln\  Thtre  is  rtnthmu  nlGr*  to  shyp  Kw 
ur  hutf. 

Setomlljr.,  it  is  uTii^UKly  Llesijjjwd  so  thai  n  overcomes  all  of  1hc  previously 
tLFtrieirirj  hi?  Ecalnrfi  irihiT^c'it  lit  LjLLads 

I'htf  alt  * ! unii n ii ni  ^iruLLure  itays  npk  Tlie  Mfljj.lt  feed  line  acid  diamond  shape 
mahpWi**  If^d  l»»e  Tcmlinjt 

Hy-tiMit*  M  n;n  fly  'Quad  h-lII  oiLtdu.  nU  uiIlet  tjuads  beiiAUBe-  it's  SlljijlMted 
K»  d"  jw&l  ilinr,  Th k  Hy-Qutd  I*  fr*Wi  |t'**uplriot.  U^  L-unipLc-c*.  Ifn  chefira 
quad  lo  tisv*  cvrrylhinj;  sprMdcrmpF  broken  PP  a'  stiaiejiU;  ekctlfiod  jiuints 
wills  Cj-coIhc  insutHiuH  /  lii-lnnd  Z  drrncm  tonitractiofl  will)  uiLLivjdiulJy 
rc-sonnlcd  elements  wilM  tn>  inl  eracl  ion  I  Hy-Quiid  riMjiJiresiiiily  ume  feed  line 
fur  ill  I  [wee-  binds  I  mdiriduuMy  Hi  net!  Bumm?  m*«ches  rm  puch  hpnd  wrih 
Hy-bain  cactusi*!1  vertex  feed  f  full  wave  flemertf  loop*  require  no-  Tunins 
stubs,  Irarwt,  lnndmu:  CoilH  Ot  tailing  ."  henry  duly  mechanic  m  I  construct  ran  ol 
strong  xwj|u:d  aluminum  tubing  and.  die  farmed  sprradrr-lo-boom  clamps  / 
extra  heavy  duly  unirersal  boom -tu- mart  clamp  [Nil  I  Lis  and  mounts  on  any 
nuM  lii"  Ed  2K"  in  diameter  j1  iLmnmiim  M landed  wire,  Von  can  open  and 
dose  I  he  bind*  with  I  hi*  antenna.  You'll  experience  1hc  thrill  oi  real  DX. 

Order  No-.  244  Price:  $21  B.9& 


SPECIFICATIONS 

■il  isngsrt  o'  sp-readere       35  5"     Forward  ge»-  6.5  do 

Turning  radius.  .    13'6"     tnpul  impedance 52  ohms 

Wtigttf.                                        42  !bs.  V&W*                                                     ,    J  .2  1  -or 

Boom  diamel&f  . .    .                        2  bdlerat  rBsonanceon  aJl  foanda 

Boom  length  B'     Power Wlawnnum 

Msat  difim#t*r                 Hv'toZHV"  »*Bal 

Wind  sumval  tOOmph     Frorrt-lo-tiach  raljo 25-35  (S3 

Sulfate  prea      .    .                .6.4sci.tl  depending  Upon  etectrical  naignt 

■  Wlr*J  load  at  500  mph         256-6  Ib4     Pe&amaiion .  Hcrfiwn1*i 


The  Versatile  Model  18V  for  BO  thru  10  Meters 

The  Model  18V  is  «,  1o*-»rL  Highly  vmcient  v^HChI  aiiienna  that  can  be 
Limed  txv  any  band.  BO  thru  ID  meters...  hy  a  simple  ^djuatment  of  trit* 
fred  ttfiiniL  ott  ib,t:  matching  ban*  inductor  FtKj  with  53  chm  dm*,  I >iLk  18 
El.  radiator  35  amutrnply  e-fficrani  for  DX  or  kical  contact  Conslrucl?d  of 
heavy  xau!?e  aluminum  tubing.  iheMndel  IS V  may  be  tnatalted  on  a  abort 
1%  [nth  m*ftt.  driven  into  the  pwrtd  It  is  alsin  ndjipinbk  hj  rtnifor  UrW*r 
mDHtnlinii  IEi«hly  poruihte.  thi-  Mudrl  t^V  cart  lv  qunkl.v  k-rnjcrted  dnwn  uj 
a  n  ovara  II  Eenelh  of  5  fl  and  easi  I  >■  ra-a  &sr?mbted  for  field  d,i  y  s  and:  ca  mp  1  n n 
irius  Shpff  Wt..  5  Iba 
Ordef  No   193   Price:  $33.00 


WIDE  BAND  VERTICAL 

for  30-10  Meters 

Hy  Gains  18  AVT/WB 

Tske  the  wide  band,  omni-direetional  performance 
of  Hy-Gain's  famous  WAVQ/WB,  add  80  meter 
capabiJity  plus  extra -heavy  duty  tonstructitui  -  and 
you  have  the  unrivalled  new  18AVT/WB,  In  other 
wordst  you  have  quite  an  antenna. 

•  Automatic  switchings  five  band  capability  ia  ac- 
complished through  the  use  of  three  beefed- up 
Hy-Q  traps  (featuring  large  diameter  coils  that 
develop  an  exceptionally  favorable  L/C  ratio). 

■  Top  loading  coil. 

•  Across -the-band  performance  with  just  one  fur- 
nished setting  for  each  band  (10  through  40). 

•  True  1/4  wave  resonance  on  all  bands, 

•  SWR  of  2:1  or  less  at  band  edges. 

•  Radiation  pattern  has  an  outstandingly  low 
angle  whether  rooftop  or  ground  mounted. 


CONSTRUCTION  ,  .  .  of  extra^heavy 
duty  tapered  swaged  seamless  alumi- 
num tubing  with  full  circumference, 
corrosion  resistant  compression 
clamps  at  slotted  tubing  joints, .  .is  so 
rugged  and  rigid  that,  although  the 
antenna  is  25'  in  height,  it  can  be 
mounted  without  guy  wires,  using  a 
12"  double  grip  mast  bracket,  with 
recessed  coax  connecter. 

Order  No.  386   Price:  £97. 00 


For  10, 15,  and  20  Meters 
New  Hy-Gain  Model  12  AVQ 


Completely  self-supporting,  the  Model  12AVQ  features  Hy-Q  traps,,,  12"  double- 
grip  mast  bracket,., taper  swaged  seamless  aluminum  construction  with  full  cir- 
cumference compression  clamps  at  tubing  joints,  It  delivers  outstanding  low  angle 
radiation.  SWR  is  2:1  or  less  on  all  bands.  Overall  height  is  13' 6".  Shipping  weight 
7.2  lbs.  Price:  $47.00  Order  No.  384 

New,  improved  successor  to  the  world's  most  popular  vertical! 
Hy-Gain  Model  14  AVQ/WB  for  40-10  Meters. 

•  Wide  band  performance  with  one  setting  (optimum  settings  for  top  performance  furnished) 

•  New  Hy-Q  Traps  •  New  12"  Double-Grip  Mast  Bracket  •  Taper  Swagged  Seamless 
Aluminum    Construction 

The  Model  14 AVQ/WB.  new  improved  successor  to  the  wrorld  famous  Mode!  14 AVQ,  is  a  self-supporting. 
automatic  band  switching  vertical  that  delivers  omni -directional  performance  on  4(1  through  10  meters. 
Three  separate  Hy-Q  traps  featuring  large  diameter  coils  that  develop  an  exceptionally  favorable  L/C 
ratio  and  a  very  high  Q1  provide  peak  performance  by  effectively  isolating  sections  of  the  antenna  so 
that  a  true  1/4  wave  resonance  exists  on  all  bands  Outstandingly  low  angle  radiation  pattern  makes 
DX  and  other  long  haul  contacts  easy,  Superior  mechanical  features  include  solid  aluminum  housing 
for  traps  using  air  dielectric  uapacitor,. .heavy  gauge  taper  swaged  seamless  aluminum  radiator... full 
circumference  compression  clamps  at  tubing  joints  that  are  resistant  to  corrosion  and  wear,,. and  a  12" 
double- grip  mast  bracket  that  insures  maximum  rigidity  whether  roof-top  or  ground  mounted.  The 
Mode]  14 AVQ/WB  also  delivers  excellent  performance  on  80  meters  using  Hy-Gatn  Model  LC-8UQ 
Loading  Coil.  Overall  height  is  18  feet.  Shipping  weight  9.2  lbs.  Unsurpassed  portability... outstand- 
ing lor  permanent  installations.  Price;  $67.00  Order  No.  385 

TYPICAL  14AVQ/WB  VSWR  CURVES 
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ROOF  MOUNTING  KIT -Model  14RMQ  provides  rugged  support  for  Model  14AVQ/WB 
Order  No.  184    Price:  $24.95 


Hy-Gain  REEL  TAPE  PORTABLE  DIPOLE 
for  1Q  thru  80  Meters  Model  18TD 

The  most  portable  high  performance  dipole  ever... 

The  Model  18TD  15  unquestionably  the  moat  foolproof  high  performance  portable 
doublet  antenna  system  ever  developed.  It  has  proven  invaluable  in  providing 
reliable  min  minima  tiang  in  vital  military  and  commercial -applications  ibrough- 
Qut  the  world.  Twd  atsibiilHBE  stE^I  iap^E,  tail i orated  in  meter*,  extend  Tmm  either 
side  of  the  main  buusin^  up  to  a  total  distance  of  132  feeE  for  3-5  mc  operation. 
25  ftr  lengthe  of  pnlyprnpyJt+ne  rope  attached  to  each  tape  permits  insna Italian 
to  potea.  trees,  buildings...  whatever  is  hLvnilubEe  I'm-  Tormina  a  dim  bint,  antenna  syetem.       ^ 
Integrated  in  the  high  impact  housing  is  a  frequency  to  length  conversion  chart 
calibrated  to  meter  measurements  on  the  tapes. -.makes  installation  foolproof  Feeds  with 
62.  ah  in  unux.  Delivers  cmtfiljind  tnjf  p^rfbritianqe  hi*  a  portable  Or  permanent  infitallation- 
Meusurta  10x6^x2  jnchtb  retracted,     Wt-.,.  4-1  lbs, 
Order  No.  22&  Price;  $94.95 


■ 


DenfiOTL.  MLA-2500    $799.50 

OenTron  Radio  has  packed  ail  the 
features  a  linear  amplifier  should 
have  Into  their  new  MLA*2500. 
Any  Ham  who  works  it  can  tell  you 
the  MLA-25QD  really  was  built  to 
make  amateur  radio  more  fun. 


* 


ALC  circuit  to  prevent  overloading 

160  thru  10  meters 

1000  watts  DC  input  on  CW,  RTTY  or 

SSTV  Continuous  Duty 
Variable  forced  air  cooling  system 
Self-contained  continuous  duty  power  supply 
Two  El  MAC  887  5  external  anode  ceramic/ 
metal  tnodes  operating  in  grounded  grid 
Covers  MARS  frequencies  without  modifications 
50  ohm  input  and  output  impedance 
Built-in  RF  wattmeter 
117V  or  234V  AC  50-60  ftz 
Third  order  distortion  down  at  least  30  db 
Frequency  range: 

1.8MHz  (1,1-2.5)  3,5MHz  (3-4-4,6) 
7MHz  (6-0-9.0)  14MHz  (11.0-16,0) 
21MHz  {16.0-22.0J  28MHz  (28.0-30.0) 
40  watts  drive  for  1  KW  DC  input 
Rack  mounting  kit  available  (19"  rack) 
Size:    SVjj"  H  x  14"  W  X  14"  D   Wt,  47  lbs. 


*pipo  Communications 


TROUBLE  FREE  TOUCH-TONE   ENCODER 


pp-1 


POSITIVE  TOUCH  IKEVS  DEPRESS)«MOBILE«HANDHELD 
DESK  MOUNT  •  NO  POTTED  PARTS  (SERVICEABLE} 
MIL.  SPEC.  COMPONENTS  »  NO  API  •  SELF  CONTAINED 
XTAL  CONTROLLED  •  LEVEL  ADJUSTABLE  FROM  FRONT 

Pit.  Fend. 

H  ww  h  Tnr  hnminlj.ng  Ixj  wrlatrt  unKCHtnAiW  Iron-i  ih«  nat .  uttfts  -  mi(*li,-  ■  •  ..  iniai>f«» 

pontti  -  text  MfuiprnETiF,  etc 

K  t6rl*l  I]  »IT  runlairiBLl  VuL'l  I  *«4dy  'MiOe  rtl*  *-lC<W*r    WhtiO  K{.vt  pj*  fn'i^fiif  fQrtiaCE  ClAHf  OCOmH 
tviifi  j- 2  hc  dul jv.  IkJ|  jsrutilc | .  Ccniacci m-  ra:cd  nc  1 1  Dnu  S  2^  VqI c;  &KiiQfris>.\.  SriX^n^  r,j i iy   PF-JK 
onnuini  duliv  H^IUtliOn  <fir  t*ir  lortJi  column,  flnwn,  *.<■,■  .uii'kifiiniij  &-§.  J|ii  to'unri  dele?  14  ihS-Iuih'; 

frmo-  Oonvmunnjanoris  h*i  Uewfinped  ■  Hrrmftle  fr«  rBlL^Xt  irairumiirH  to  1m  lf»»  &1  "V  difeqn  \cn 
VftBn,  Un=E  H  wrtlli'gKiefl  WW  Uifl  I>«i  con-iOfliRr.K  s^ilahls.  i^linont  flCMnprom^*  in  &u-^hl>    OJ>ji 
«  ufiurdblt  1*um  <.&  -  (0  Villi  it  lampprpiuiM  Iram  tmigw  a-  ro  *■  TttJ^F  Oiilpjul  iitvwl  win  Jrlw  »ny 
if*nimir(m  01  iy«e<»i  fedjusuWe  cwipot  tavti  n  tor  rK>|ia<j  wft»  *"  «K?'ernfllv  iuijii;  innHiiurri  ff-maot 
will'  tio&s.  irQin  ihe  "icjiu  or  iW  *flc&*i  ino\  behiiirtl,  an^i  nitiE  'or  level  letciciu,  HW  am«rna  »o 

hDU"5  vfIkm  in¥>al>sd  ™  th"  u  Ivneiri 

PP-I       SE5    12  Keys                          FT-2       S53    IB  Kkvi  PP-IA    SM    Fim  Staidnru  tonra. 

PP-ttn   S5E   -.vumpi  P^Slm   EBfl  L« *b\.<*H  HjptftWiftl 
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Tufts  Radio  Electronics  +209  Mvsttc  Avenue  mMedford  MA  02755  9/87  7)  3Q5-82R0 


THIEF! 


SAVE 

YOUR 
RADIO ! 


DESIGNED  FOR  COMMERCIAL  USE  UP  TO  1000  MHZ. 


The  TUFTS  SAVE -YOUR -RADIO  bracket  can  save  you  a 
bundte  .  .  .  and  a  lot  of  hassle.  Why  worry  about  rig  ripoff?  The 
TUFTS  SYR  bracket  mounts  quickly  and  easily  in  your  car  and 
makes  it  possible  to  snap  your  rig  out  of  its  bracket  when  you  park 
and  put  it  out  of  sight, 

The  connector  system  has  a  special  coaxial  cable  connector 
which  will  provide  you  with  a  lossless  connection  right  up  to  1000 
MHz!  No  loss!  In  addition  to  the  quick  coax  connector  there  are 
also  four  power  and  accessory  connections  which  are  made 
automatically  when  the  rig  is  slid  into  its  bracket  ,  ,  .  just  what  you 


need  for  feeding  power  and  loudspeaker  connections  to  the  set. 

This  is  a  rugged  bracket  and  connector  system  .  * .  it'll  take  a 
beating.  There  is  a  hole  on  each  side  of  the  1 6  gauge  steel  plate  for  a 
padlock  in  case  you  want  to  leave  the  rig  for  short  periods  in  its 
bracket.  They'll  have  to  rip  out  the  dash  to  get  it  .  .  .  and  it  won't  be 
the  first  time  for  that. 

With  two  of  these  brackets  you  can  bring  the  mobile  rig  into 
the  house  and  use  it  in  seconds.  On  trips  you  can  take  an  AC  supply 
for  the  rig  and  use  it  in  your  hotel  room.  Price:  $29.95 


400%  MORE  RF  POWER 
PLUGS  BETWEEN  YOUR  MICROPHONE  AND  TRANSMITTER 


LSP'520ax.  30  tits  dynamic  r&nge  iC  log  amp  and  3 
acnve  Fillers  give  clean  audio  RF  projected.  9  V 
battery.  3  conductor,  Vi"  phone  jacks  for  input 
and  output.  2-3/1$  x  3-1/4  x  4  inches 


USP-530BX  II  Same  as  LSP-520BX  but  in  a 
beauliful  2-1  fB  *  3-5.'B  *  5*9.' 1 6  inch  Ten*Tec 
enclosure  with  uncommnied  4  pin  Mic  jacfc. 
oulpul  caole,  roiary  fund  ion  s-^itcfi 


SUPER  LOGARITHMIC 
SPEECH  PROCESSOR 

Up  to  400%  More  RF  Power  is  yours  with  this  plug-in 
unit.  Simply  plug  the  MFJ  Super  Logarithmic  Speech 
Processor  between  your  microphone  and  transmitter  and 
your  voice  is  suddenly  transformed  from  a  whisper  to  a 
Dynamic  Output. 

Your  signal  is  full  of  punch  with  power  to  slice  through 
QRM  and  you  go  from  barely  readable  to  "solid  copy  OM." 


$ 


27 


95 


$ 


49 


95 


CWF-2BX  Super  CW  Filter 

By  for  thn  leader.  Over  50M  In  use.  Razor  sharp 
selectivity.  BO  He  bandwidth,  extremely  steep 
skirts.  Nq  ringing.  Plugs  belween  receive*  and 
phones  or  connect  between  audio  5 1  age  lor 
•speaker  operation. 

■  Sfciecitatiie  BvV:  60,  HO,  iflD  Hz  *  60  dB  flown 
ejus  octave  from  cenler  freq.  of  750  Hz  for  80  H2 
BW  ■  Reduces  noise  15  d&  ■  9  v"  ballery 
«  2-3/16  x  IMM  s  4  In-  •  CWF-3PC,  wad  PC 
board.  S14.9&    ■■  CWF-2PCK,  kit  PC  board  115.95 


CMOS-8043  Electronic  Keyer 

State  ol  Ihe  art  design  uses  C0RH&-W43 
Keyer*Qh-a-Crilp. 

■  BuiM-m  K*y  *  Doi  memory  *  Iambic  opera- 
l ion  wiih  external  squeeze  key  ■  S  10  50 
YYPM  ♦  Sidetone  and  speaker  a  Speed,  vol- 
ume, tone,  wetght  controls  *  Ultra  <eliabie  solid 
siate  keying  ♦  300  vflHa  max..  *  4  position 
switch    (or    TUNE.    OFF.    ON.    SiDETQME    OFF 

■  Uses   4  pentlg.nl   celts     *  2-3t'l6   x   3-Tf4   x   4 


riches 


MFJ-16010  Antenna  Tuner 

Now  you  can  operate  all   band   —    160   Ihru    10 

Meters  —  with  a  single  random  wire  and  run  your 
lull  transceiver  power  output  —  up  lo  £00  walls 
flF  power  OUTPUT. 

*  Small  en^ygh  to  carry  in  /our  hip  pocket. 
2-3 /ifi  «  3-IM  H  inches  •  Matches  low  and 
high  impedances  by  interchanging  input  and 
output  *  S0-239  coaxial  connectors  *  Unique 
wide  range,  high  performance,  12  position  tapped 
inductor    Uses  two  stacked  ceroid  cor*^ 


$ 


29 


95 


NEW 


CPO-555  Code  Oscillator 

For  the  Newcomer  to  team  the  Mprse  code. 

■For  the  Old  Timer  to  polish  hit  fist. 

for  the  Code  Instructor  10  leach  his  classes. 

•  Send  crisp  clear  code  with  plenty  of  volume  For 
classroom  use  *  Self  contained  speaker,  vol- 
ume, tone  ccnfrota,  aluminum  cabinet  •  9  V 
bEHtery  •  Top  quality  U.S.  construction  •Uses 
555  IC  timer     ■  2-3J1©  x  3-1  /4  x  4  inches 

TK-555.  Opiional  Telegraph  Key ST. 95 


SBF-2BX  SSB  Filter 


Oram  ali  Dally  improves  readability 

•  Optimizes  your  auOiO  to  reduce  sioeoand 
splatter,  remove  low  and  tiigh.  pitched  QRM,  hiss, 
static  crashes,  background  noise.  60  and  130  Nj 
hum  *  Reduces  Fatigue  during  corneal,  DX.  and 
ragchewing  *  Plugs  between  phones  end  re- 
ceiver or  connect  between  audio  stage  for  speaker 
operation  •  Selectable  bandwidth  IC  active 
audio  titter  *  Uses  9  volt  cattery  •  2-3 '16  x 
3-1  /4  x  4  inches 


MFJ-200BX  Frequency  Standard 

Provides  strong,  precise  markers  every  l00h  50,  or 
25  KHz  well  into  VHP  region. 

p  Exclusive  circgiiry  suppresses  all  unwanted 
markers  •  Markers  are  gated  lor  positive  idemi- 
1ical«on.  CMOS  IC"s  wMh 'ransistor  output  •  No 
direct  cnnnecilon  necessary  ■  Uses  9  volt 
bar  nary  *  Ad|us  table  trimmer  for  zero  beating;  to 
WWV  *  Switen  selects  100.  50,  25  KHz  or  OFF 
•  2-3/16  x  3*1 14  n  4  inches 


MFJ-1Q30BX   Receiver  Preselector 

Clearly  copy  weak  unreadable  signals  imcree&es 
signal  3  lo  5    S"   unilsf, 

i  More  man  20  dB  low  noise  gam  •  Separate 
input  and  output  tuning  controls  give  maximum 
gain  and  RF  selectivity  IP  significantly  reject 
Dui-of'band  si-gnats  and  reduce  image  responses 

*  Duat  gate  MOS  FET  lor  low  noise,  strong  signal 
handling  abilities  •  CompFetely  stable  *  Op- 
timized   For    10    1hru    30    MH2     ■  -9    V    battery 

•  2-1  ?B  x  3^5/8  x  5-9 J 16  inches 


$ 


27 


95 


MFJ-40T  QRP  Transmitter 

WonV  the  world  wlltr  s  *atts  on  40  Meier  CW, 

•  No  tuning  •  Matches  50  ohm  load  *  Clean 
output  with  lo*  harmonic  contanl  »  Power 
a m pi i Her    transistor    protected    againsi    byrnout 

•  Switch  selects  3  crystals  or  VFO  mpul  •  12 
VDC     *  £-3/16  x  WM  jc  4  inches 

MFJ-40V.  Companion  VFO SZ7.9S 

MFJ-t2DC.  IC  Regulated  Power  Supply 

1  amp.  12  VDC   .....  .      .   $27  95 


Tufts  Radio  Electronics  •209  Mystic  Avenue  •Med ford  MA  02155  •(617}  395-8280 
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Using  the 


Atlas  Transceiver 


-  practical  experiences 


T 


he  Alias  180/210  scries     used   by   now  in  every  con- 
of  transceivers  has  been     ceivable  type  of  portable  and 


Fig.  I.  A  sue  comparison  between  a  210  and  a  Globe-Union 
battery  pack  which  will  power  the  unit  at  almost  full  power 
for  several  hours  of  intermittent  operation. 


mobile  application  from  bicy- 
cle put  table  on  up.  This 
article  presents  a  few  opera- 
ting notes  and  simple  modi- 
fications for  the  transceivers 
which  have  been  developed 
out  of  experiences  using 
several  of  the  units  over  the 
past  year, 

For  fixed  station  opera- 
tion, the  transceiver  can  be 
powered  from  anything  from 
an  automobile  storage  battery 
to  one  of  the  power  supplies 
sold  by  Atlas*  The  automo- 
bile battery  approach  costs 
about  $30  for  a  suitable  bat- 
tery plus  the  cost  of  a  com- 
mercial or  home  brew 
charger.  A  standard  Sears 
60-80  Ampere/hour  (20  hour 
rate)  battery  will  easily  keep 
the  rig  going  for  4  hours  of 
operation  at  full  power.  A 
relay  can  automatically 
switch    in    the    charger.  The 


advantages  are  a  completely 
hum-free  power  source  and  a 
rig  that  is  always  ready,  even 
if  commercial  power  fails. 
The  only  disadvantage  is  the 
need  to  observe  the  usual 
requirements  for  ventilation, 
etc.,  when  charging  the  bat- 
tery. Home  brew  transformer 
type  power  supplies  can  also 
be  built  as  long  as  they  can 
supply  8  Amperes  contin- 
uously and  16  Amperes  peak 
while  holding  the  output  vol- 
tage between  1 2  and  14  volts. 
A  minimum  of  25,000  mF 
output  filtering  is  necessary 
to  keep  hum  at  an  acceptable 
level. 

Moving  towards  portable 
operation,  several  power 
supply  options  exist.  Atlas 
does  sell  a  compact  $100 
110/220  supply  which  weighs 
about  15  pounds  and  will 
supply  full  power  input* 
Some  amateurs  who  have 
been  willing  to  operate  por- 
table at  the  opposite  end  of 
the  power  scale  have  taken 
out  the  speaker  in  the  trans- 
ceiver and  installed  a  simple 
12  V  dc  supply  in  the  space 
that  will  power  the  rig  to  a 
few  Watts. 

Also,  the  approach  has 
been  used  for  QRP  portable, 
using  a  hefty  wall  plug  type 
transformer  and  then  placing 
the  power  supply  filter  com- 
ponents around  the  speaker 
{leaving  the  speaker  installed} 
for  portable  operation  where 
ac  is  available.  However,  for 
reasonable  power  output  and 
true  portability  at  an  eco- 
nomic price,  some  form  of 
rechargeable  battery  pack  is 
probably  best.  Nicad  bat- 
teries, if  they  can  be  found  at 
a  suitable  price  from  a  surplus 
outlet,  are  always  a  good  bet. 
4.5  Ampere/hour  units  (20 
hour  rate)  will  power  the 
transceiver,  although  a  heftier 
size  up  to  7.5  Ampere/hours 
is  preferred.  The  Eveready  or 
Gould  rechargeable  batteries 
being  sold  to  power  portable 
TV  sets  are  a  good  eco- 
nomical approach.  Lastly, 
one  can  use  a  gelled  electro- 
lyte type  battery  pack  (such 
as  the  Globe-Union  GC-1200 
type,  available  from  Burstein- 
Applebee    at   $60.00)   which 
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r/t/.  2^y.  This  is  the  original  R IT  circuit  developed  for  Atlas. 
Note  the  "Dial  Set"  capacitor  is  also  replaced  by  a  poL  With 
RIT  on  and  R/T  pot  centered,  zero  beat  calibrator  signal  with 
the  "Dial  Set"  pot.  With  RIT  off,  zero  beat  signal  with  the  10k 
trimpot  (mounted  internally). 


combines  realty  compact  size 
with  good  power  capacity 
and  a  life  of  about  300/500 
charge/discharge  cycles.  Such 
a  battery  pack  is  shown  in 
Fig,  1  for  a  size  comparison 
with  the  transceiver.  The 
operating  time  that  can  be 
obtained  from  any  battery 
setup  depends  on  the  input 
power  level  and  the  ratio  of 
transmit  to  receive  time.  A 
QRP  enthusiast  can  operate 
all  night  from  a  4.5  Ampere/ 
hour  battery  pack  while>  if 
using  full  power,  the  time 
would  be  about  one  hour. 
The  microphone  gain  on  the 
transceiver  controls  the  PEP 
input  level,  of  course,  on 
SSB,  but  also  the  carrier  level 
on  CW,  So,  the  decision  is  up 
to  the  operator  as  to  the 
choice  between  operating 
time  and  the  power  input 
used. 

Fig.  1  shows  also  an  over- 
size tuning  knob  being  used. 
The  basic  15  kHz/revolution 
tuning  rate  seems  to  be  con- 
venient, but  it  is  made  even 
easier  to  use  by  a  larger  knob. 
A  simple  hole  drilled  partly 
into  the  knob  with  a  large 
drill  provides  a  simple  1( finger 
hole"  for  quick  spin-type 
tuning  across  a  band. 

I  m  prove  men  ts  for  SSB 
operation  are  hard  to  suggest 
for  this  rig.  It  has  a  fine 
sound  on  SSB  and  one  of  the 
sharpest  filters  used  in  an  HF 
transceiver.  But,  a  few  simple 
items  can  improve  operator 
convenience     greatly.     For 


instance,  the  aircraft  pilot 
Plantronics  type  head- 
sets, which  essentially  consist 
of  a  small  transducer 
mounted  over  one  ear  with 
acoustic  tube  coupling  for  a 
pencil  type  microphone  and  a 
flexible  tube  fitting  in  the  eai 
for  a  headphone,  are  now 
becoming  available  (see 
Godbout  ads  in  73).  These 
units  are  not  cheap  ($60),  but 
they  are  excellent  quality 
units,  provide  very  sharp 
shaped  speech  response  and, 
of  course,  provide  complete 
"hands-free11  operation. 
These  headsets  will  be  cov- 
ered in  some  detail  in  a 
future  article,  but  they  are 
very  easily  adapted  for  use 
with  the  Atlas  transceivers. 
Basically,  the  amplifier  which 
comes  with  the  headset  need 
not  be  used,  and  the  head* 
phone  element  can  be  con- 
nected directly  and  the 
microphone  element  used  via 
a  Ik  Ohm  to  20k  Ohm  step- 
up  audio  transformer, 

VOX  is  always  a  handy 
feature,  especially  for  mobile 
operation.  It  can  be  added  for 
$7.00!  The  key  is  the  use  of  a 
simple  Radio  Shack  "Science 
Fair"  Voice  Controlled  Relay 
Kit  no.  28-131.  This  kit  is 
meant  to  be  wired  on  a  rather 
large  p  erf  board  moulded 
chassis,  but  it  can  be  wired 
compactly  on  regular  PC 
board  and  tucked  in  a  corner 
of  the  transceiver.  It  was 
meant  to  be  powered  from  a 
9  volt  battery,  but  operated 


Fig.  2(b).  This  photo  shows  how  the  RIT  potentiometer  has 

been  placed  between  the  function  switch  and  the  A  LCI  MIC 
gain  control.  One  of  the  trimpots  for  the  RIT  circuit  is 
mounted  directly  on  the  potentiometer. 


well  from  the  12  volt  line  in 
the  transceiver  via  a  220  Ohm 
dropping  resistor.  The  kit,  as 
it  comes,  has  a  sensitivity 
control,  but  not  an  adjustable 
time  delay  control.  The  latter 
feature  is  easily  added  by 
placing  a  250k  PC  type 
potentiometer  across  C5  (the 
only  100  mF  capacitor  used 
in  the  kit).  The  relay  that 
comes  with  the  kit  is  wired  to 
activate  the  PTT  line.  The 
first  two  stages  of  audio 
amplification  used  in  the  kit 
circuit  can  even  do  double 
duty  as  a  microphone  pre- 
amplifier, if  desired. 

Receiver  Incremental 
Tuning  (RIT)  is  one  of  those 
convenience  features  which 
can  be  debated  on  a  trans- 
ceiver. Obviously  it  is  not 
needed  for  home  station 
operation  if  a  separate  VFO 
console  is  purchased.  It  can 
be  lived  without  for  portable 
or  mobile  work,  but  it  is 
handy  to  have.  Atlas  thought 
about  RIT  and  paid  to  have  a 
suitable  circuit  developed. 
But,     how     many     controls, 


Fig.  3.    The  NE555  does  it  again,  this  time  as  a  simple  CW 
monitor  for  the  Atlas  transceivers  with  adjustable  tone. 


switches,  etc.,  can  you  fit  on 
the  front  panel  of  the  Atlas 
rigs?  For  mobile  operation,  a 
noise  blanker  is  a  useful 
accessory,  and  Atlas  opted  to 
provide  a  front  panel  control 
for  this  accessory  item. 
However,  if  the  blanker  is  not 
installed,  the  available  from 
panel  space  can  be  used  to 
install  an  RIT  circuit.  The 
RIT  circuit  developed  for 
Atlas  is  shown  in  Fig.  2(a),  It 
is  completely  electronic.  The 
MMV2105  varactor  diode  can 
be  substituted  by  one  from 
the  Motorola  MV  series  or 
even  some  ordinary  1N4001 
rectifier  diodes  have  worked. 
The  original  part,  il  you  want 
it,  is  available  for  $1.50  from 
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This  photo  shows  how  a  miniature  pot  can  he  mounted  on  the 
rear  pane/  as  a  volume  control  for  the  CW  monitor  of  Fig,  1  ft 
also  shows  the  method  of  connection  for  the  transceiver  to  a 
battery  pack  for  portable  operation. 


Circuit  Specialists,  P.O.  Box 
3047,  Scottsdale  AZ  85257. 
The  5k  tuning  control  pro- 
vides a  plus/minus  tuning 
range  of  several  kHz,  al- 
though it  is  not  uniform  on 
each  band.  The  tuning 
control  Is  mounted  on  the 
front  panel  between  the 
microphone  gain  and  func- 
tion switches.  The  photo  of 
Fig,  2(b)  shows  how  the 
potentiometer  is  mounted 
behind  the  front  panel  and 
how  one  of  the  PC  type 
adjustment  pots  is  mounted. 
Since  only  dc  wiring  is  in* 
volved  outside  the  oscillator 
enclosure,  some  liberty  can 
be  Taken  in  the  placement  of 
the  various  components. 
Inside  the  enclosure,  the 
varactor   diode   and   6,8   pF 


coupling  capacitor  must  be 
securely  fastened.  A  minia- 
ture DPDT  toggle  switch  can 
be  mounted  any  place  pane) 
space  is  available  to  turn  the 
RITon  and  off,  on  a  5k  tuning 
point  can  be  added  with  a 
switch  to  control  a  DPDT 
relay  performing  the  same 
function. 

The  Atlas  rigs  are  oriented 
towards  the  phone  man,  but 
they  can  make  an  excellent 
CW  rig.  In  fact,  for  a  rig  so 
extremely  well  suited  for 
portable  emergency  opera- 
tions, it  is  a  pity  that  the 
most  fundamental  mode  of 
e  mergeney  communication, 
CW,  wasn't  a  bit  more  em- 
phasized. However,  a  few 
features  to  make  CW  opera- 
tion    enjoyable     are     easily 
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Fig.  4*  Audio  peaking  filter  for  CW  to  be  in  stalled  before  the 
A  F  gain  control  or  in  the  headphone  lead.  Note  the  two  stages 
are  the  same*  The  IC  contains  two  unused  amplifiers  (dotted 
lines)  and  these  can  be  used  also  for  a  somewhat  sharper  filter. 
The  I  mF  coupling  capacitors  are  needed  only  for  in/out 
coupling,  not  between  the  stages. 


added. 

If  one  wants  to  go  all  the 
way,  a  complete  electronic 
keyer  can  be  built  into  the 
rig,  such  as  the  miniature 
Mini-MOS  keyer  described  by 
WA6EGY  in  the  Aug,  76  73. 
This  keyer  includes  a  monitor 
which  also  nicely  takes  care 
of  the  lack  of  the  latter  in  the 
Atlas  rigs.  If  one  wants  to  add 
a  monitor  and  use  a  hand 
key,  the  circuit  of  Fig.  3  is 
very  suitable.  The  circuit  is 
actually  rf  powered,  although 
this  is  not  obvious  since  pin 
8,  via  the  10k  pot,  is  actually 
connected  to  an  rf  rectified 
voltage  point  of  the  swr 
bridge  built  into  the  trans- 
ceiver for  swr  protection  of 
the  output  stages.  Both 
volume  and  tone  of  the  CW 
monitor  are  adjustable-  These 
controls  can  be  PC  board 
types,  adjusted  once  and  left 
alone,  or  they  can  be  brought 
out  as  back  panel  controls. 

Finally,  for  enjoyable  CW, 
one  does  have  to  add  more 
selectivity.  Abundant  active 
audio  filters  have  been  des- 
cribed to  suit  the  purpose  and 
so  this  point  won't  be  be- 
labored. Fig.  4  shows  one 
very  suitable  low  cost  active 
audio  filter  which  peaks 
about  750  Hz.  It  can  be 
connected  in  the  Atlas  audio 
chain  by  breaking  the  leads 
before  the  af  gain  control  or 
used  as  a  separate  circuit  only 
when  headphones  are  plugged 
in.  There  are  enough  contact 
possibilities     on     the     head- 


phone  jack   to  arrange   this. 

Used  this  way,  the  problem 
of  providing  an  in/out  switch 
for  the  peaking  filter  is 
avoided.  As  with  almost  any 
active  audio  filter,  the  key  to 
obtaining  the  best  perfor- 
mance from  it  is  not  to  over- 
toad  it.  Driving  it  too  hard 
will  considerably  broaden  its 
selectivity  peak  and  produce 
a  ''mushy1'  output. 

Those  using  Atlas  rigs  with 
some  of  the  earlier  Atlas  ac 
power  supplies  have  noted  a 
disturbing  dimming  of  the 
panel  lamps  during  modula- 
tion. Atlas  has  produced  a 
power  supply  modification 
which  takes  care  of  this 
problem.  Fig.  5  highlights  the 
modifications  necessary  to 
improve  the  power  supply 
regulation  so  no  dimming  is 
apparent.  The  diagram  also 
shows  the  complete  power 
supply  diagram,  in  case  one 
wishes  to  try  to  duplicate  the 
circuit.  A  neat  construction 
procedure  is  used  in  case  of 
the  1N3491R  diodes  which 
form  the  full  wave  rectifier 
for  the  "high  amp'1  (trans- 
mitter) power  supply  line. 
These  diodes  have  their  anode 
as  a  screw  stud  so  they  can  be 
bolted  directly  to  the  chassis 
of  the  power  supply  to  form 
a  heat  sink  for  the  diodes. 
The  simple  1N40Q5  diodes 
handle  only  the  approximate 
500  mA  load  of  the  trans- 
ceiver when  in  the  receive 
mode  and  require  no  special 
care.  ■ 
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Fig.  5.  Diagram  of  the  Atlas  ac  power  supply.  The  three 
components  marked  with  an  asterisk  can  be  added  to  earlier 
model  power  supplies  to  improve  regulation  and  eliminate  dial 
lamp  blinking  during  modulation.  Home  brewers  can  duplicate 
the  supply  if  a  good  24  volt  center-tapped  transformer  can  be 
found  that  will  deliver  8-10  Amperes  continuously. 
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Compatible  with  all  sub-audible  tone  systems  such  as:  Private  Line, 
Channel  Guard,  Quiet  Channel,  etc. 

•  Powered  by  6-16vdc,  unregulated 

•  Microminiature  in  size  to  fit  inside  all  mobile  units 
and  most  portable  units 

•  Field  replaceable,  plug-in.  frequency  determining  elements 

•  Excellent  frequency  accuracy  and  temperature  stability 

•  Output  level  adjustment  potentiometer 

•  Low  distortion  sinewave  output 

•  Available  in  all  EIA  tone  frequencies,  67.0  Hz-203.5  Hz 

•  Complete  immunity  to  RF 

•  Reverse  polarity  protection  built-in 


•  * 


$29.95  each 

Wired  and  tested,  complete  with 
K-1  element 


master  charge 


communication/  /peciali/t/ 

P.O.  BOX  153 
BREA,  CALI FORNI A  92621 

(714)  998-3021 


K-1   FIELD  REPLACEABLE, 

PLUG-IN,  FREQUENCY 
DETERMINING  ELEMENTS 

$3.00  each 


JK»/< 


ma 

10 


TRAP  MASTER  !18  .  ,  .  1  n.  I  b  &  20  Meter* 

•  Mod*]  TA-:m; 

■  fi  Flf  ifieittl 

•  Forward  Gam  lover  inotropic  source). 
4h    on    15    &    2U    Ittftifttt    11.1    db    on 

r- mm -to- Back  Kutlo  on  all  bandi,  20  db. 
This  wide-spaced,  six  clement  coolig uralluit 
employ i  4  operating,  etom«tU*on  Id  meter*,  3 
ooeiaiine,  eiemiitSt  on  J  S  meters,  and  3 
niwiBlllK  rJkmenl«  oil  20  melers.  Aotom 
bandswUciliiig  U  a  i!  con  pi  I -thr  d  Ltiraujil 
ley  ftduuirly  deucned  bifih  impedance 
parallel  i^Kimnl  Trap  CwL-LUI."  The  TA-36  « 
designed  J  of  L0OO  »*iu  AM  C*  <»i  2000 
wall*  F-E-F,  SSI*  Trap*  *ir  nucha  and  diil 
proof ,  otfcnng  ireauenci  viability  uadet  ill 
weaihef  conditions.  »3^'j  _V. 


MOSLETT  AK-60  MAST  PLATE  ADAPTER 
Ma  si  Plate  Adapter  for  adapting  mui  Mo  stey 
I1-*"  rnounLed  hram  In  lit  T'  OD  mast . 
Complete  wiLh  aiirJr  and  hardware   Kl  1   J  & 


TA-33J&.  POWER  CONVERSION  KIT 
MODEL  MFK-3 

Owners  of  the  Motley  Trap-Master  TA-3JJr. 
may  obuia  higher  power  without  buying  mm. 
entirely  new  antenna.  The  addition  of  the 
MPSC-3  Ipoirer  mntfnjtin  kill  eon  verts  thr 
TA'33Jr.  ulto  essentially  s  new  antenna  inlh 
7S0  wins  AMICW  and  2000  araiis  p  EJ». 
5SS  S52J25 


fjulo     (ovfr     isatcoi 


•  Model  TA^33 

•  3  KlemenU 

•  l(Ll     i3b     Forward 
aaurce) 

•  ?.0  db  Fn.m-lr>-[Wk  Rrtliti 

The  Mosley  TA-33,  3-<'l-  ni<  ill  Iiluiti  provider 
outiLandkie  1<>,  i5  mikI  20  meter  perfor- 
□udcc.  KxcepLJiitiatJLv  Uf4i.idLj.inii  —  give* 
excellent  return  pv#»  (all  Haiti  bandwidth. 
Lmorpo  rating  ModeV  Fimous  Trap-Master 
imps,  Power  Rating  -  2KW  P  E  P  SSB  The 
TA-33  mar  also  be  used  «n  40  meters  With 
T.V-WKR  (tnttnlafl.  Complete  with  hard 
in af«,  tlOtt  50 

MULTLBAND  BEAMS 

TRAP  MASTER  33     .     JO,  IS  ft  Zd  Meters 

•  Model  TA^tUi 

•  3  Efementc 

•  10  J.      db     Forward 

•  SO  d»  Fronl-4«*-B*«k  Ratio 

lh*  TA-33Jr  .  incorporate*  Movie?  Trap- 
Matter  Junior  imp*  Thta  it  ih*'  tow  power 
brother  of  the   1  POWtf  kaLme.  —  1    KW 

P.E.P,  SSB.  SISJ.SS 


ft  am     lOTET     isotropic 


There  is  no  substitute. 


classic: -36  . . 

Model  iL-M 

•  §  Elements 

•  lU.l  db  Forward  Li  am  (over  inotropic 
uiuriin  on  15  A:  20  melm,  11.1  db  on  10 
meter*. 

•  20  db  Front -Lo-Back  Rallo  on  all  bund-.. 

It,.  flattie-  36\  like  the  imaHer  Clutde  33, 
Intro r,M)rul«s  both  the  Mauley  Wmi  Id  •lrumous 
Trap-Mditer  Traps  and  the  Mrn3<-y  Ciftsaic 
Ktcd-Sv  ttein.  Design  cd  lo  o  per  Ate  on  10.  13 
At  20  meters,  this.  mullMjand  be.itii  Mrjdel 
CL'-Trt,  employs  the  high  xlindardi  at  rjuality 
Conitruili-.m  tound  ill  all  Mo>|ev  PTOducU, 
The  btiom-to-mari  tlampmg  aaiurei  itahibty 
with  a  tunc -tested  a  Fran  lenient,  of  ouul  plale+ 
caat  alununum  ciampixiE  blocks  add  ilainless 
tteel  U -bolls.  The  exd^nr  " Balanced  Cipact- 
tlVT  Malchini"  ST  si  cm  hat  a  feed  point 
tmpedaxtcf  at  52  uhm*  al  letonanee.  Wind 
U*ad  2104  lbs  st  HU  MPH  Puwer  EUtini 
—  2  KW  P,EJF.  SSB.  Reeonniandvd  maatt  sue 
.■  aa  Afrproi.  shipping  w right  -  71  Bm. 
in  track,  »3 10,65 


CLASSIC -33  .  .  .  tO.  1&  L  20  M fieri 
Model  CL-33 

•  3  Kit' rnents 

•  10. 1      db     Forward     Cain     lover     inotropic 
solace)  on  ail  bauds. 

•20   db    Fr*.i>i-lo-Bacfc    Ratio   on    IS  it   20 

metiTi,  1 5  dh  on  ?  O  melen. 
BKIDGIKG  Ttt£  GAP  ,,.  The  CUisie  33, 
combtnee  the  best  of  two  Mo  tie  v  lyatou. 
IneOrpooLting  iSosiev  CUssic  F**d  Svstem  ior 
a  "rUUnced  Capacitive  M^t.-hinfi"  srstem 
with  a  feed  point  impedinee  of  S2  ohmi  it 
tttntunrr.  and  the  Famous  Mode}  Trap- 
MaMer  Temps  for  ^weathei-priinf"  trap*  with 
rrsonatit      fle^iarory      vtabih  This      c  xtea 

it  tardy  multi-band  beam,  M»drl  CL-33,  for 
operation  ^n  10.  \h  4V  ZO  meter*  features 
impriK-^iJ  buom  to  element  clamping,  stainless 
steel  hardware*  balanced  radiation  and  a 
ion  err  boom  for  even  wider  vlenM  nt  spacing. 
Piiw«r  Rating  -  2  KW  PJt*.  SSB.  Rrconi^ 
nandftd  mart  siwe  --  2""  OD.  Wtnd  Lund  120 
lbs.  at  80  MPH.  Apprctx.  slikppinn  weight  -4a 
Lbl.  $23Li.5l> 


CLASSIC -203  ...  20  Me  text  ^ 

Mndrl  CL-203 
3  ElrttVfliU 

•  lOJ      db      Forward     dain     \a\vr     it-olrOplc 
■Ottfd  i 

•  20  db  PVoniHodlaGLk  Ratin 
lnt!imn.r.itinR    the    MosJey    patents 

Ki'L-d  Sv*trlT]b  this  full  siv.v  20  liu'tur  Hinftte- 
buntl  beam  h*J  IW  to  3/8"  tlla.  4iftwapi 
element  wide  spaced  on  u  2"  dui  24'  boom, 
Maximum  etenumt  leneth-371  B^i"  riu  high 
stancLtrds  in  quality  construction  irvtabhuhed 
bv  Moslry  tn  over  a  quartet  Century  of  maiiL.- 
factunne  l<  rrllecled  in  this  mono'tuntl 
Model  CL-203.  Boomt^mitl  fiampuif. 
iisum  ttabiOiy  with  a  itme-ieAedl  afian«e- 
tnent  of  niait  plate,  cast  alum  mum  clamping 
blorki  jitd  it^ml'A  steel  U-botU  The  eiclu- 
aive  'Rilancrd  Canaciliie  Matching^  System, 
has  a  m>nl[Tul  feed  poml  imprdanee  of  52 
Ohmi  at  2  K*  ■*£>.  SSB.  Rrcr>m mended 
mast  Itta-at"  U.D.  Approi.  shipping  *(  4  2 
ibv     .u  truek.  f 227  OS 


■10  \1F,TKK  CONVERSION  KIT  MODEL  TA- 

4totcm 

Work  40  metere  in  addition  io  10,  1  p  ft  20 
meter*  i>v  utilng  a  TA-40KR  eonVi'filoh  kit  on 
l he  >.i>!  lem^ftl  of  the  TA-3^  H»d  TA-sJfl. 

CBeatitu  with  hroad  band  eupaclii^    lAatghlnj 
may  nol  be  converted!)  Convert  the  TA-3. 
With  the  MPK-3  (power  conversion  kit)  before 
adding  the  TA-40KR  kit.  *B2,2& 


S I  ON  A  L-M  AS  TF,  R  ANTEN S  A 
Ream  Antenna  .  .  .  Model  S-402  lor  10  me  Let* 
Foe  a  top  Signal  deeded  lo  push  through  fortp 
meter  gitM.  the  Motley  Signal  Master  S-402 
will  d«  the  tiitki  This  tOO^t  ruu-pri»f 
2 -element  beauty  coostvueted  of  rugged 
heavv-wall  al umin urn  is  designed  and  engi- 
neered to  provide  the  performance  you  need 
foe  both  DX  hunting  and  relaxing  in  a  (jRM 
free  rag-ehe-wing  session.  Ream  is  fed  through 
link  coupling.  resuHhig  in  an  excellent  match 
cjvt r  the  entire  bandwidth   $2G7.bO 


Super 

3-Elemffnt  Thunderbird 
for  10,  15  and  20  Meters 
Model  TH3Mk3  —  $199.95 

Hy-Goio's  Sjper  3-elemenl 
Thunderbird  delivers  outstanding  perform- 
ance on  10.  15  and  20  meter*.  Thr 
THJMK3  features  separate  and  matched 

>  traps  for  each  ba  nd .  and  Feeds  wit  h  52 
ohm  coat  Hy-Qain  Beta  Hatch  presents 
tapered  impedance  For  most  efficient 
3  band  matching,  and  provides  DC  ground 
to  eliminate  precipitation  static  The 
TrOMk3  delivers  mawmum  F  6  rate, 
and  SWR  less  than  131  at  resonance  on 
all  hands  IS  rnecnankr^lhy  superior 
construction  features  taper  swaged  iiotled 
tubing  lot  easy  adjustment  and  larger 
diameter  Comes  equipped  with  heav> 
tillable  boorn-to-mast  ciamp   Hy-Cam 
rerhte  baiun  BJS-86  is  recommended  for 
use  wrih  ihe  TH3Mk3. 


fj-Element  Super  Thunder- 
bird  DX  for  10.  15  and  20 

Meters  Model  TH6  DXX 
$249,95        Separate  HY-Q 

traps,  featuring  large 
diameter  coils  that  develop 
an  exc<         rxally  favorable 

L/C  ratio  and  very  high  QT 
provide  peak  perf«rmance 
on  each  band  whether 
working  phone  or  CW, 
Exclusive  ily-Gain  beta 
match,  factory  pretuncd, 
insures  maximum  gain  and 
F/B  ratio  without  com- 
promise. The  THGDXX 
feeds  with  52  ohm  coaxial 
cable  and  delivers  less  than 
1.5:1  SWR  on  all  bands. 
Mechanically  superior  con- 
struction features  taper 
swaged,  tlotied  tubing  for 
easy  adjustment  and  re* 
adjustment,  and  for  larger 
diameter  and  less  wind 
loading.  Full  circumference 
compression  clamps 
replace  self -tapping  sheet 
metal  screws,  Includes 
large  diameter,  he^vy  gauge 
aluminum  boom,  heavy 
cast  aluminum  boom-to- 
mast  clamp,  and  heavy 
gauge  machine  formed  ele- 
ment-to-boom  brackets. 
Hy -Gain's  ferrite  balmi 
BN-86  is  recommended  Cot 
use  with  IheTliriDXX. 
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MAGNETIC  MOUNT 

stays  put  even  al 
100  mph! 

MM-JM-15tf  for  144  MHz  use^       0nly 
MM-JM-220  for  220  MHz  use      S38.5G 
MM-JM-440  for  440  MH^  use]   complete 


TRUNK  LID  MOUNT 

No  holes  and  low 
silhouette  too! 


TLM  JM-150  for  144  MHz  use\       On'V 


S38.50 

compfete 


TLM-JM-220  for  220  MHz  use 
TLM-jM-440  for  440  MHz  use 

And    1/4   wave  antenna  for  trunk 
and  magnetic  mount  —  318.50 


Above  antennas  ail  complete  wtth  mounting  hardware,  coax*  connector  plug,  alien 


k  the  one  that  best  fits  your  needs: 

ROOF  or  FENDER  MOUNT 

Goes  on  quick  and  easy 
in  3/8"  or  3/4"  with 
fewest  pa  its  . 

J  M- 1 50-  K  for  1 44  M  Hz  use 
JM-22Q-Kior220MHzuse 

JM-440-K  for  440  MHz  use 

And  1/4  wave  antenna  for  roof  and 

fender  mounts  S1 1 .50 

wrench  arw*  complete  instructions. 


KLAUS   RADIO 


inc. 


K7 


8400  N.  Pioneer  Parkway  Peoria  it  61614,  Phone  309-691  4840 
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DenTron  amateur  radio  products  have  always 
been  strikingly  individual.  This  is  the  result, 
not  of  a  compulsion  to  be  different,  but  of  a 
dedication  to  excellence  in  American  crafts- 
manship. This  dedication  now  extends  to  one 
of  the  worlds  finest  high  performance  Military 
amateur  amplifiers. 

Luxury  styling,  however,  would  not  be  fully 
appreciated  without  an  exceptional  power 
source.  The  heart  of  the  MLA-2500  is  a  heavy 
duty,  self-contained  power  supply. 

Compare  the  MLA-2500,  It  has  the  lowest 
profile  of  any  high  performance  amplifier  in  the 
world.  It's  modular  construction  makes  it 
unique,  and  at  $799,50  it  is  an  unprecedented 
value. 

Very  few  things  in  life  are  absolutely  uncom- 
promising. We  are  proud  to  count  the  DenTron 
MLA-2500  among  them.   And  so  wilt  you. 


MLA-2500  FEATURES 


160  thru  10  meters 

2000+  watts  PEP  input  on  SSB 

1000  watts  DC  input  on  CW,  RTTY,  or  SSTV 

Variable  forced  air  cooling  system 

Self  contained  continuous  duty  power  supply 

Two  EIMAC  8875  external-anode  ceramic/metal 
triodes  operating  in  grounded  grid. 

Covers  MARS  frequencies  without  modifications 

50  ohm  input  and  output  impedance 

Built  in  RF  watt  meter 

117  V  or  234  V  AC  50-60  hz 

Size:    5Ya"  H  x  14"  W  x  14"  D. 


AM  DenTron  products  are  made  in  the  U.S.A. 


Amplifier  in  actual  operation. 


Radio  Co   Inc 


2100  Enterprise  Parkway 
Twinsburg,  Ohio  44087 
(216)425-3173 


Quentin  Samelson  WB9LU1 
115  Towmend 
L/rbana  IL  6 1  SOI 


PC  Layout  Tips 


-  -  next  time,  do  it  right ! 


Many  easy  methods  for 
printed  circuit  board 
fabrication  have  been  pub- 
lished before,  but  most  of 
them  are  limited  in  that  only 
simple  boards  can  be  pro- 
duced with  i hem.  In  these 
days  of  IC  keyers,  IC  fre- 
quency counters,  etc.,  this  is 
rather  undesirable. 

I  recently  ran  up  against 
this  problem  when  building 
the  K2BLA  keyer  (73  Maga- 
zine ,  December,  1973).  Not 
possessing  a  drill  press  or  the 
fancy  photographic  equip- 
ment that  seemed  to  be 
necessary  for  construction  of 
a  PC  board  accommodating 
ICs,  I  came  up  with  another 
method  using  neither.  It  will 


produce   a  PC  board  with  a 
minimum  of  effort. 

Assuming  that  no  circuit 
board  plan  or  template  is 
available,  one  can  be  made  in 
the  following  manner:  Lay  a 
sheet  of  paper  on  a  flat  piece 
of  styrofoam  or  similar 
material.  Now,  using  actual 
components,  stick  them  into 
the  styrofoam  as  they  will 
appear  on  the  finished  circuit 
board  and  draw  connecting 
lines  and  pads  on  the  paper, 
Because  of  the  nature  of  the 
styrofoam,  components  can 
be  shifted  and  rearranged 
until  a  pleasing  template  is 
obtained.  Here  are  a  few 
general  hints  that  should  help 
when  doing  this: 


1 .  Remember  that  circuit 
diagrams  don't  always  show 
Vcc  and  ground  connections 
for  ICs;  these  must  be 
included  on  the  board  for  the 
device  to  function. 

2.  Try  to  bring  all  outside 
connections  to  one  side  of 
the  board  -  this  looks  neater 
and  is  easier  to  work  with* 

3.  A  list  of  interconnec- 
tions between  ICs  often  helps 
to  place  these  parts. 

Once  the  circuit  board 
template  is  finished,  remem- 
ber thai  it  was  made  for  the 
component  side  of  the  board 
and  is  the  reverse  of  the  foil 
side.  To  get  the  foil  side 
template,  first  lay  a  sheet  of 
paper  on  a  piece  of  face-up 


carbon  paper.  Now  lay  the 
completed  circuit  board  tern- 
plate  on  top  of  the  sheet  of 
paper  and  trace  over  the  tem- 
plate with  a  pencil  or  blunt 
instrument.  The  reverse  of 
the  template  will  be  trans- 
ferred to  the  sheet  of  paper. 

Now  locate  the  points  on 
the  board  where  ICs  will  be 
located.  Find  a  pattern  that 
corresponds  to  the  case  style 
of  one  of  the  ICs.  Remove  it 
from  the  page  (or  better  yet, 
make  a  copy  of  the  page)  and 
tape  it  by  the  edges  to  the 
place  where  the  IC  will  be 
positioned.  Now  take  an  awl 
or  a  similar  tool  and  position 
it  on  one  of  the  small  black 
dots  on  the  pattern.  Tap 
gently  on  the  awl  with  a 
hammer  or  just  press  down 
on  it  until  an  indentation  in 
the  foil  is  made.  Repeat  this 
for  each  pad  on  the  pattern 
and  then  remove  the  pattern 
and  drill  through  each  inden- 
tation  with  a  small  drill  bit.  A 
#60  bit  is  good  for  this  pur- 
pose. 

When  the  above  procedure 
has  been  followed  for  each 
IC,  draw  pads  around  each  of 
the  holes  —  a  resist-in k  pen 
will  work  well.  Then  draw  the 
rest  of  the  circuit  on  the 
board  (or  use  paint,  tape,  or 
another  suitable  resist),  Let  it 
dry,  and  then  etch  the  board. 

When  etching,  try  to  keep 
the  etchant  warm  or  even 
hot,  This  will  speed  the  pro- 
cess a  great  deal  and  can  be 
accomplished  with  a  double 
boiler  arrangement  (with  hot 
water  surrounding  the  con- 
tainer  where  the  board  is 
etched).  Another  way  to 
speed  etching  is  to  contin- 
uously agitate  the  container, 

Now  get  that  keyer  —  or 
whatever  -  on  the  air!  ■ 
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Dual 

4 -lead 

Transistor 

8-lead 

10-lead 

12-lead 

144ead 

16-lead 

T05 

TO-5 

TO^ 

TO^ 

TO-5 

TO  18 

Dual  In  line 

Dual  Inline 

Patterns 

Patterns 

Patterns 

Patterns 

Patterns 

Patterns 

Patterns 

Patterns 

Portable  500  MHz 
Frequency  Counter 


-~r 


featuring 


W»*-l     J1IO 


HllPH      ""■"I*™    V< 


1  Hz  to  over  500  MHz.  Commercial 
accuracy  —  Completely  portable 
(less  than  2  pounds)  —  has 
rechargeable  Nicad  batteries  — 
Small  2  x4"x6"  —  Recharge  oper- 
ates from  8  to  16  volts  DC  —  limiting 
circuitry  —  Less  than  50  mV  sensi- 
tivity —  Hi-accuracy  international 
10MHz  crystal  —  Easy  to  check  cali- 
bration —  Counts  down  to  ]/l0Hz 


FULLY  GUARANTEED 


$349 


95 

PPD 


MasterCharge  —  Bankamericard 


digiTfOTi     Box  81 28  Boise,  Idaho  83705  (208)  375-4305 
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.at  last-your  shack  organized! 

$12995  S-F  RADIO  DESK 


WA68RR 
WB60VO 


Floor  Space: 
37"  Wide 
30   Oeep 


Deluxe  -  Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain. 

Also  available  in  Unfinished  Birch,  $114.95. 

Additional  Information  on  Request 

Checks.  Money  Orders,  BankAmencard 
and  Master  Charge  Accepted, 

25%  Down  Required  with  C.O.D.  Orders. 

RO.B.  Culver  Crty,  ^o  Calif.  Add  6%  Sales  Tax.) 


A  beautiful  piece  of  furniture  —  your  XYL  will  love  it! 

S-F  AMATEUR  RADIO  SERVICES 
A2M  KEYSTONE  AVENUE  S7  CULVER  CITY,  CALIF.  90230 


g-— -------- 

I  Bearcat  clu  Scanner 


$289. 

The  Bearcat  210  super  synthesized  receiver 
scans  and  searches  32-50.  1 46-1  ? 4  & 
416-512  MHz  wiihout  expensive  crystals 
Order  nov*  on  our  2d  hour  toll-free  credil 
Card  order  line  800-521  -4414.  In  Michigan 
and  outside  Che  US  call  313-994-4441  Add 
$5  00  for  shipping  In  U  S.  or  $a.0Q  for  air 
UPS  to  west  coasl  Charge  cards  or  money 
orders  only  Foreign  orders  invited  For 
additional  information  larrte  Communi- 
cations Electronics,  P  Q  Bo*  1002  Dept 
21.  Ann  Arbor    Michigan  48106 


TM 


COMMUNICATIONS  ELECTRONICS 
P.O.  BOX  1002    DEPT.  2D 
ANN  ARBOR,  MICHIGAN  48106 


CD  I 

__C5J 


Send  For  Your  Copy  Today! 


*  Miaitrm  t*ff  ftUl*t+* 


1977  AMATEUR  RAM 
EQUIPMEW  DIRECTORY 


V  ■  »* •*  L  t  % 


f-t-^f»-n 


SINCLAIR 


•A-    tTLAS 


ojheuft 


fyfmms    c&* 


Dvnfibn 


Lot  *#n  Aniefwiat 


O     ML./.. 


no  w 


ajejcmoMcs 


mCTRUm     mejo*^*,      Q-Vur-jw 

Ikenwooo     Hufco     nilCOM 


Featuring  ham  radio  equipment  of  over 
60  manufacturers,  contains  descriptions, 
pictures,  specifications  &  prices  -  .  . 
no  advertisements!  A  must  addition  to 
every  ham  library.  [136  pages) 

$2.95  Postpaid  (U.S.) 

KENGORE  CORP  —  Dept    C 
9  James  Ave.    Kendall  Parkr  NJ  08824 

CLUB  DISCOUNT  15%  (MIKL  10  COPIES) 

MAIL  NOW 

Enclosed  is  my  Q  Check  D  MO  for  $2.95 
Please  send  the  1977  Amateur  Radfo  Equipment 
Directory,  ; 


K11 


Name, 


Address. 
City— 


.State, 


Don't 
compromise. 


Combine  convenience  with  per- 
formance. Use  Amphenol*  BNC 
connectors  for  fast  connections 
and  disconnections  and  excellent 
electrical  characteristics.  Two-stud, 
twist-lock  mating  useful  for  in-the- 
shack>  workshop  or  orvthe-road 
applications.  Matched  50-ohm 
impedance.  Very  low  reflection  to 
4  GHz;  useful  to  11  GHz, 

Available  for  crimp  or  field-service- 
able ciamp-styte  attachment  tocoax. 

Amphenol  BNC  connectors  include 
straight  plugs  and  jacks,  panel  and 
bulkhead  jacks  for  all  popular 
cables.  Adapters,  standard  recep- 
tacles and  isolated-from-panel 
types  complete  the  family. 

Available  at  your  Amphenol  dealer. 


AMPHENOL 


BUNKER 
PM1MO 
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W,  David  Baird  WA9PDS 
Do/an  Road 
Cailin   IL  6181? 


Radio  Equipment 


nsurance 


-  -  foil  the  Hamburglar 


Proper  insurance  on  your 
ham  equipment  can  pre- 
vent painful  headaches  when 
you  have  a  loss.  Proceeds  paid 
out  an  Lhc  loss  of  ham  gear 
often  do  not  represent  actual 
replacement  cost  of  the 
equipment. 

As  a  property  and  casualty 
agent  for  an  insurance  com- 
pany, I've  learned  a  consider- 
able amount  about  "proper 
coverage. "' 

Until  recently,  most  in- 
surance companies  have 
included  losses  of  this  type 
under  the  comprehensive  por- 
tion of  your  auto  policy.  Due 
to  tremendous  losses  of  CB 
radios  (mostly  by  theft) 
reported  nationwide,  nearly 
all  companies  are  now  ex- 
cluding two-way  communica- 
tions equipment  from  this 
coverage.  This  is  now  an 
optional  coverage  which  can 
be  purchased  for  an  addi- 
tional premium  on  your  auto 
policy.  And  this  coverage 
applies  only  to  equipment 
which  is  permanently  in- 
stalled in  your  vehicle.  The 
rates  will  vary  from  state  to 
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state,  but  I've  seen  $10  per 
year  to  $500  per  year, 
depending  on  the  state  and 
the  company  and  the  equip- 
ment insured. 

Most  homeowner's, 
renter's,  and  mobile  home- 
owner's policies  include 
coverage  for  ham  gear  under 
the  personal  property  section 
of  the  policy.  This  coverage  is 
in  force  when  the  gear  is 
located  at  the  insured's 
permanent  home  and  can  be 
extended,  on  a  limited  scale, 
to  cover  other  locations. 

Both  the  coverage  under 
the  auto  policy  and  that 
afforded  under  the  home- 
owner's, renter's,  and  mobile 
homeowner's  policies  are 
good. 

But      d  isappointment, 

disgust,  or  anger  may  result 
when  you  have  a  loss  to  a 
hamburgfar  or  fire.  Deprecia- 
tion is  a  factor  which  all 
insurance  companies  use  in 
determining  loss  to  personal 
property,  and  this  includes 
ham  gear.  In  the  eyes  of  an 
insurer,  you  have  possession 
and  use  of  that  gear  for  one, 


two,  five,  or  even  ten  years. 
So,  when  arriving  at  a  settle- 
ment figure  —  the  check  the 
insurer  writes  you  —  dollars 
of  value  will  be  taken  off  the 
actual  replacement  cost  of 
that  gear.  Depreciation  is 
coupled  with  any  deductibles 
which  almost  always  apply, 
and  the  final  settlement  may 
be  very  disappointing  as  well 
as  costly  for  you. 

The  best  way  to  save  grief 
is  to  insure  your  gear  on  an 
Inland  Marine  Floater  Policy* 
This  floater  is  usually 
attached  to  the  homeowner's, 
renter's,  or  mobile  home- 
owner's policy.  The  premium 
is  not  prohibitive,  either. 
Again,  depending  on  your 
state  and  your  company,  pre- 
miums per  $100  of  value  may 
vary  from  as  low  as  25  cents 
per  $100  of  value  to  $2  or 
more. 

The  biggest  advantages  of 
insuring  your  gear  on  a 
floater  are  that  the  coverage 
literally  floats  with  the  equip- 
ment and  depreciation  is 
usually  not  a  factor.  As  a 
result,  the  amount  you  are 
paid  at  loss  lime  has  already 


been  determined,  This 
agreed-upon  amount  is  stated 
right  in  the  policy.  And  the 
deductible  clause  is  usually 
low  or  non-existent. 

Before  you  run  down  to 
your  local  insurance  agent, 
you  should  have  some  facts 
and  figures  to  present  to  him. 
First,  write  down  the  make, 
model,  and  serial  number  of 
each  piece  of  gear  to  be 
insured.  A  brief  description 
of  each  piece  will  be  required. 
And,  of  course,  the  fair  re- 
placement cost  of  each  item 
must  be  included.  Cancelled 
checks,  bills  of  sale,  or  other 
proof  of  purchase  and/or 
value  will  be  helpful  too. 
Finally,  your  agent  may  re- 
quire photographs  of  the 
equipment  to  be  insured. 
Even  if  he  doesn't  need 
photos,  it's  a  good  idea  for 
you  to  snap  photos  of  your 
equipment  and  file  them  with 
your  policy  and  the  list  of 
serial  numbers.  These  pictures 
need  not  be  any  more  than  a 
sharp  Polaroid-  Visual  iden- 
tity of  the  items  is  the  key 
here. 

This  may  seem  like  a  lot  of 
effort  and  trouble  just  to  get 
insurance.  But  PI  I  guarantee 
you  that  the  effort  is  worth 
it.  You  see,  all  this  compila- 
tion of  info,  pictures,  values 
and  all  has  been  determined 
ahead  of  time  —  before  the 
loss.  And  the  agreed-upon 
amounts  are  what  you'll  be 
paid. 

With  the  floater  policy, 
you  have  protection  wherever 
you  may  haul  that  prized 
gear.  It's  covered  at  the  ham 
shack.  It's  covered  while 
installed  in  your  vehicle.  And 
if  you  haul  it  to  a  hamfest  or 
to  a  vacation  spot,  your  gear 
is  protected. 

And  when  you  have  that 
lossj  there  is  no  hassle  about 
depreciation,  deductibles,  or 
any  of  the  usual  problems 
involved  in  handling  this 
claim  under  standard  in- 
surance policies.  For  the  few 
extra  bucks  you  pay  in 
premium  for  the  floater,  you 
can  save  on  headache  and 
nerve  pills  when  the  ham- 
burglar  or  fire  strikes  your 
QTHL- 


CRYSTALS 


FOR  VHF  RECEIVERS 


I 


2a4< 


^  ea. 


ANY  FREQUENCY  .O00B% 
IMMEDIATE  DELIVERY 

SOUNDS  INCREDIBLE,  DOESN'T 

|T?  Yet  this  is  the  equivalent  of  all 
you  pay  when  you  order  our  fre- 
quency synthesizer  which  duph 
cates  crystal  freq^.  n  Kit  for  use 
Horn  140  180  WIH/  in  5  kHz  steps, 
usmtj  the  crystal  formula  Fc  =  Fs 
10  7  divided  by  3  {other  formulas 
are  also  available},  There  are  8000 
wrwrate  frequencies  instantly  selec- 
ts bre  ftorn  a  digital  tHumhvtfieeJ 
dial  and  all  of  them  are  10  times 
more  accurate  than  the  standard 
005:  i  crystals  you've  been  buying. 
Why  pay  S5.00  of  more  and  wail 
weeks  far  delivery  every  time  you 
need  a  new  frequency  when  you 
can  have  all  you'll  ever  need  in  out 
synthesiser  which  sells  fur  a  mere 
S1 79.95,  Oder  by  phone  and  we'll 
deduct  rhe  price  o1  the  phone  call 
and  ship  your  order  COD  in  one 
day  Call  us  at  212-468-2720 
Monday  through  Friday,  9  AM  to  5 
PM,  For  more  details  and  iihoto  of 
our  synthesize?  see  the  January 
1977  issue  of  73  Magazine, 

VANGUARD  LABS 


196  23  Jamaica  Ave., 
Mollis,  New  York   11423 


VI 


with 

JAN  QUARTZ  CRYSTALS 

for 

•  CB  Synthesized  •  CB  Standard 
•  General  Communications 

*  Industry  *  Two-Meter 

•  Monitor  •  Scanners 

•  Marine  VHF  •  Amateur  Bands 

Dependable  USA  Mfg.  for 

•  Frequency  Control 

•  Frequency  Stability 

•  High  Performance 

Writ*  or  jmon*  ffy  ">ffi  fj*?4i'i  5*rta  'Cr  to*  out  f#rejf  cdM'e? 

2400  Crystal  Drive 

Ft  Myers,  Florida  33901 

all  Phones  (813)  936-2397 

J2 


the  new  2  meter  VHF 
amplifier  from  Westcom. 

•  An  add-on  unit,  no  internal  connections  or  adjustments  required 
to  associated  equipment  •  Standard  Amplifier  Models  operate  FM. 
Linear  Models  operate  all  modes:  SSB,  FMf  AM,  RTTY,  CW, 
etc.  »  "Microstrip"  design  provides  high  stability  and  optimum  per- 
formance over  wide  bandwidth  •  Factory  adjusted,  no  tuning 
required.  •  Mobile  mounting  bracket  included  •  RF  sensing 
T/R  switching,  adjustable  dropout  delay  •  Remote  keying 
capability  •  Thermally  coupled  biasing  •  Reverse  Voltage  pro- 
tected and  fused  •  Conservatively  rated  with  oversized  heat 
sink  •  Red  LED  indicators  for  monitoring  DC  and  RF  •  VSWR 
protected  *  Ninety  day  material  and  workmanship  warranty 


MODEL 

INPUT 

NOM 

NOM 

PRICE 

MO. 

POWER 

OUTPUT 

CURRENT 

(watts) 

(watts) 

13.8  VDC 

2M  3X30 

1-4 

30 

4 

$72,95 

2M  3X30L/ 

1-4 

30 

4 

$82.95 

2M  10X40 

2-12 

40 

5 

$77.95 

2M  15X50L* 

5-15 

50 

6 

&iy*t  -i?^ 

2M  15X80 

5-15 

30 

11 

$129.95 

2M  15X80L- 

5-15 

60 

11 

$139.95 

NOTES:  *Unear;  AM.  CW.  FM. 

SSB,  RTTY 

size: 

4  1/8  X  5  12  X  2  5B 

lechmcal  specifications  and  data  subject  to  change 

wittioui  notice 

Dealership  inquiries  are  invited; 
available  through  your  local  dealer  or  write: 


WESTCOM     ENGINEERING 

1320  Grand  Avenue,  San  Marcos,  California  92069,  (714)  744-0700 
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J,  Tom  Badget t  K4MDK 
1 91 7  Washington  St. 
Bluefietd   WV  24701 


Information  Management  System 


-  -  organize  those  articles ! 


Electronic  hobbyists  have 
more  information  avail- 
able to  them  today  than  ever 
before:  reference  books,  cata- 
logues, manufacturers'  data 
sheets,  magazine  articles.  And 
the  range  of  information  is 
wide:  stereo,  ham  radio,  cottv 
puter,  CB,  SWL,  radio 
control.  Even  if  you  Ye  into 
only  one  of  these  electronic 
hobby  fields  (and  how  many 
of  us  have  only  one  inter- 
est?), keeping  up  with  the 
information  you  need  to  stay 
current  can  be  difficult. 
Unless  you  have  a  photo- 
graphic memory  you  cant 
keep  all  this  information  in 
your  head,  so  how  do  you  get 
the  most  out  of  what  you 
read,  and  how  do  you  find 
this  information  later  when 
you  need  it?  I've  developed  a 
technique  which  may  not  be 
foolproof,  but  for  me  it  is  far 
ahead  of  what's  in  second 
place. 

How  often  have  you 
remembered  a  magazine 
article  or  advertisement, 
wishing  you  could  recall  some 
pertinent  data  from  it?  You 
can  remember  the  magazine, 
perhaps  even  which  side  of 
the  page  it's  on,  but  re- 
peatedly leafing  through  its 
pages  doesn't  turn  up  the 
information.  The  first  part  of 
1  my  retrieval  technique 
handles  this  problem  nicely. 

Whenever  you  pick  up  a 
magazine  or  catalogue,  be 
sure  you  have  with  you  a 
"Highlighter"  or  "Vu-Thru" 
pen.   These  wide-tipped   fell 


markers  use  a  clear  ink  and 
allow  you  to  augment  a  sen* 
tence  or  word  with  a  colored 
stripe.  I  like  yellow,  but  they 
come  in  a  variety  of  colors, 
including  blue  and  pink.  They 
usually  cost  less  than  four 
bits. 

Most  of  the  technical  pub- 
lications I  read  get  several 
readings,  each  with  increasing 
attention  to  detail.  The  first 
time  I'm  looking  Tor  articles  I 
want  to  read  closely  later, 
advertisements  for  new 
products,  prices,  formulas,  or 
anything  unusual  or  inter- 
esting. These  items  get  a 
liberal  swipe  with  the  high- 
lighter pen.  This  ink  rarely 
bleeds  through  magazine 
pages  and  in  no  way  hurts  the 
future  readability  of  the  ads 
or  articles.  Highlighting  just 
makes  important  information 
easier  to  retrieve  —  it'll  leap 
off  the  page  at  you, 

You*II  also  need  a  fine- 
tipped  ball-point  or  felt- 
tipped  pen  to  lake  notes  in 
the  margins.  Have  an  idea  on 

how  to  use  an  advertised 
product  or  how  to  customize 
a  construction  article  for 
yourself?  )ot  down  enough 
information  so  you'll  know 
what  you  meant  when  you 
see  the  note  again,  Wayne 
Gteen  talks  about  how  73 
readers  can  make  money  with 
l heir  ideas  by  telling  others, 
so  when  you  think  of  a  way 
to  make  a  construction 
project  better,  write  down  a 
few    ideas   in    the   magazine 


margin.  You  can  develop  the 
idea  more  fully  later  with  no 
danger  of  losing  your  train  of 
thought.  Good  ideas  some- 
times flash  and  arc  gone, 
never  to  be  retrieved. 

By  the  second  time  you 
read  the  publication,  you 
have  a  new  use  for  the  foun- 
tain pen,  Always  check  out 
the  "Error"  or  "Feedback" 
or  "Corrections"  sections  of 
the  magi zrnc  and  go  back  — 
right  then  —  to  write  in  the 
correction  in  the  previous 
issue.  It  is  important  to  do 
this  even  with  articles  you 
haven't  read  or  don't  see  any 
immediate  need  for,  The 
surest  way  to  need  the  infor- 
mation you  have  available  is 
to  let  it  slip  through  your 
fingers.  Remember  that  odd- 
ball capacitor  you'd  saved  for 
ten  years  hoping  to  find  a  use 
for?  When  did  you  need  it, 
finally?  Why,  as  soon  as  you 
decided  it  was  cluttering  up 
your  junk  box  and  threw  it 
away.  Usually  a  need  for  the 
discarded  item  develops 
within  48  hours  of  its 
departure.  Technical  informa- 
tion is  the  same  way.  Keep 
everything  as  up-to-date  as 
possible  and  you  increase  the 
reference  value  of  each  of 
your  publications. 

I  know  it  is  very  popular 
these  days  to  downgrade  the 
value  of  advertising,  to  be 
distrustful  of  advertisers. 
What  a  narrow  view. 
Especially  in  the  technical 
fields,  you  usually  find  out  as 
much  or  more  about  a  manu- 


facturer's product  from  his  ad 
as  you  could  from  talking 
face-to-face  with  a  sales 
person.  You  learn  when  new 
products  are  introduced, 
"bigger  and  better"  than  the 
old  model;  you  learn  how 
products  from  different  man- 
ufacturers stack  up  with  each 
other  (assuming  the  adver- 
tising is  honest  -  and  most  of 
it  is);  you  discover  a  great 
deal  about  product  utilization 
-  how  to  put  a  given  product 
to  work  filling  your  particular 
needs.  And  there  are  ways  to 
gather  even  more  information 
from  the  manufacturer,  and 
ways  to  put  the  information 
you  have  to  better  use. 

Again  the  old  yellow  pen 
comes  in  handy.  Highlight 
pertinent  information  such  as 
price,  specifications  which 
make  a  given  product  unique 
or  uniquely  applicable  to 
your  needs  or  addresses  of 
local  suppliers.  Use  your 
fountain  pen  for  notes  in  the 
ads,  too.  Suppose  you're 
looking  for  a  new  4K 
memory  board  for  your 
hobby  computer.  Everybody 
is  offering  a  4K  memory 
board,  so  to  help  you  com* 
pare  specs  write  yourself 
notes  alongside  the  ads,  some- 
thing like:  "See  page  116,  4K 
for  $10  less." 

The  manufacturers  them- 
selves want  to  help  us  learn  as 
much  about  their  products  as 
possible,  yet  many  of  us 
rarely  make  full  use  of  the 
information  services  available. 
Most  technical  magazines,  for 
example,  have  a  reader  service 
card  bound  into  the  back  of 
the  publication  —  you  know, 
the  card  with  all  the  numbers 
on  it?  Though  I  don't  have 
firm  figures,  I  imagine  this 
service  costs  both  the  pub- 
lisher and  the  advertiser  a 
great  deal  of  money.  But  it 
costs  even  more  if  we  don't 
use  it  As  you  peruse  a  magh 
zine  and  see  an  interesting 
product  advertised,  flip  to  the 
back  and  circle  the  appro* 
priate  number.  Don't  send  in 
the  card  until  you  Ye  sure 
you've  circled  all  the  numbers 
you  want,  because  most 
publishers  won't  process 
more    than    one    card   from 
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each  reader.  Even  if  they  did, 
that  would  increase  the  cost 
of  getting  the  information  to 
you,  We  can  help  in  a  small 
way  to  keep  down  product 
cost  by  trying  not  to  tax  the 
resources  of  the  advertisers. 
Don't  send  in  for  information 
you  don't  really  need,  and  do 
use  your  highlight  pen  to 
indicate  which  advertisers 
you've  asked  for  data  so  you 
won't  mistakenly  request  the 
same  information  twice.  This 
could  happen  if  he  promoted 
a  different  product  in  next 
month's  issue  or  had  a 
different  ad  in  another  pub- 
lication. Usually  if  you  circle 
a  number  from  an  ad  for  a  4K 
memory  board,  for  example, 
the  advertiser  will  send  you 
his  general  catalogue  or  what- 
ever he  has  available,  in  addi- 
tion to  the  information  you 
specifically  requested.  There's 
no  need  to  send  in  multiple 
requests  to  the  same  com- 
pany. 

You II  find,  too,  that  most 
manufacturers  are  quite 
helpful  in  answering  specific 
queries.  Write  a  to-t he- point 
letter  explaining  where  you 
learned  about  the  product  — 
why  you  need  more  informa- 
tion. Then  list  your  questions 
one  at  a  time  and  leave 
adequate  space  for  the  com- 
pany reply.  You  get  quick 
service  this  way,  you  have  a 
record  of  your  questions  and 
the  company's  reply,  and 
you've  saved  someone  the 
trouble  of  writing  a  personal 
letter.  While  not  as  formal, 
this  technique  ultimately 
provides  you  and  others 
better  service  by  saving  the 
advertiser  or  manufacturer 
time,  and  since  time  is  money 
, , ,  well,  you  get  the  idea. 
You  may  find  that  enclosing 
an  SASE  with  your  letter  will 
speed  up  the  reply  from  some 
companies. 

Now  youVe  got  all  this 
information  carefully  marked 
and  annotated,  and  your  mail 
box  is  filling  up  day  by  day. 
What  are  you  going  to  do 
with  this  flood  of  stuff?  An 
inexpensive  filing  cabinet  and 
a  stack  of  man i la  folders  are 
what  you  need.  If  you  don't 
already  have  an  office  of  sorts 
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set  up  in  your  ham  shack  or 
computer  room,  you  ought  to 
start  one.  Pick  up  a  cheap 
cardboard,  two  drawer  filing 
cabinet  from  Sears  or  your 
local  discount  store.  I  paid 
$5.95  for  mine  a  few  years 
ago.  They  are  lightweight  but 
strong,  and  will  last  for  years 
(Sears'  latest  catalogue  lists  a 
two  drawer  steel  cabinet  for 
$19:95,  if  you  want  more 
permanence).  One  two 
drawer  cabinet  probably  will 
last  the  average  hobbyist  a 
long  time  if  he's  just  using  it 
to  store  technical  informa- 
tion. 

Use  whatever  system  is 
helpful  to  you,  but  arrange 
the  information  according  to 
subject  so  you  can  find  it 
later*  I  have  folders  labeled 
variously:    "Clock    circuits," 

Computers,  general,*' 
Memory  boards/'  "Specialty 
catalogues/1  MIC  data  sheets," 
ft  Antennas,"  "Receivers/1 
"Transmitters/1  "Hi-Fi, 
stereo,  general/'  etc.  Now 
when  you  get  somebody's 
poop  sheet,  give  it  the  high- 
lighter and  fountain  pen 
treatment  (perhaps  cross- 
referencing  the  data  to  the 
original  ad  or  article  that 
prompted  your  interest). 
Then  stick  it  away  in  the 
appropriate  folder*  I  usually 
keep  a  sheet  of  notebook 
paper  in  the  folder,  with 
subjects  on  it  that  I  reference 
most  frequently.  If  I  learn  a 
useful  tidbit  of  information 
(a  formula,  a  source  for 
equipment,  a  building  tech- 
nique),  I  jot  it  down  on  my 
sheet.  I  don't  have  to  remem- 
ber where  I  saw  it  when  I 
need  it  again;  I  just  go  to  the 
appropriate  folder  and  look 
at  the  latest  entries  on  my 
hand- written  data  sheet. 

Treat  your  catalogues  the 
same  way.  Arrange  them  on  a 
bookshelf  according  to 
subject,  highlight  portions 
you  find  most  interesting,  cut 
out  and  save  product  infor- 
mation from  catalogues 
you're  discarding.  Many  com- 
panies publish  IC  datasheets, 
circuit  diagrams  and  the  like 
with  their  catalogues.  This 
information  can  be  invaluable 
when  filed  so  you  can  retrieve 


it  —  and  it's  free.  Too,  mark 
the  date  you  received  each 
catalogue  near  the  address 
label.  This  helps  you  decide 
which  catalogues  are  out-of- 
date  as  new  ones  arrive. 

Use  a  copying  machine* 
Many  people  have  access  to  a 
copier  at  work,  or  you  can 
find  one  at  the  local  post 
office,  library  or  other 
business  establishment.  My 
bank  offers  a  copying  service, 
giving  very  good  quality  for  a 
modest  price.  Expect  to  pay 
about  a  nickel  a  page  for 
info-only  quality*  and  about  a 
dime  a  page  if  you  really 
want  that  circuit  to  be  as 
good  as  the  original.  If  you 
make  a  great  many  personal 
copies  on  your  business 
machine,  it  is  only  fair  to 
make  arrangements  to  pay  for 
them  -  probably  at  a  reduced 
rate.  Otherwise,  you're 
stealing  from  yourself  and 
others  who  work  with  you, 
raising  business  overhead  for 
personal  gain. 

By  using  copies  of  articles 
and  ads  you  can  file  this 
information  away  with  your 
mail-outs  while  keeping  the 
magazine  or  catalogue  intact. 
There  are,  however,  some 
publications  which  you  might 
not  keep  forever.  I  take  so 
many  magazines  that  I  can't 
possibly  keep  all  of  them  on 
file.  So,  regularly  I  go 
through  them  and  tear  out 
ads  and  articles  I  want  for 
reference  and  throw  the  rest 
of  the  magazine  away.  This 
cuts  down  on  the  storage 
problem,  while  giving  you 
good  access  to  needed  infor- 
mation. I  usually  wait  until 
the  year  is  out,  however, 
before  making  the  decision  to 
rip  and  file. 

Many  publications  regu- 
larly provide  instructive 
articles  in  a  series  ("How  Do 

You  Use  ICs?M,  in  73 ,  for 
example).  If  the  subject  is 
interesting  and  the  articles  are 
well  done,  why  not  make  up 
the  series  into  a  booklet  when 
it  is  completed?  You  can 
either  rip  out  the  originals  or 
make  copies.  Staple  the  pages 
together  with  a  stiff  card- 
board cover,  use  a  commer- 
cial binder  you  can  pick  up  in 


the  school  supply  section  of 
your  grocery  store  or 
discount  outlet,  or  simply  put 
the  series  in  a  manila  foldu 
and  label  it.  You'd  be  sur- 
prised how  useful  it  can  be  to 
have  the  whole  series  together 
so  that  you  can  reference  it 
like  a  book  when  you  need 
the  information.  A  note  on 
copying:  If  you  think  you 
might  want  to  copy  some- 
thing, don't  highlight  it  first 
The  highlighted  portion 
sometimes  copies  dark  and  is 
hard  to  read  So  copy  the 
material  first  and  highlight  it 
as  you  re-read  Of  course,  you 
can  make  your  margin  notes 
before  copying  if  you  don't 
use  a  red  pen.  Most  copiers 
don't  do  a  very  good  job  of 
copying  red  ink. 

Another  excellent  infor- 
mation retrieval  aid  is  the 
year-end  listing  of  articles 
provided  by  many  magi/ines 
like  73.  Usually  published  in 
the  last  issue  of  the  year, 
these  listings  are  well  cross-' 
referenced  and  are  a  great 
help  in  finding  just  what  you 
need  for  that  next  project. 
Af^in,  I  find  a  copy  machine 
helpful.  Copy  the  list,  then 
cut  it  up  according  to  subject 
and  file  the  listings  with  the 
appropriate  material  in  your 
filing  cabinet.  You  may  not 
have  copied  the  full  article 
the  first  time  around,  but 
having  the  cross-indexed 
reference  on  file  can  be 
almost  as  good.  Alternately, 
you  can  hand  copy  the  most 
interesting  references  on  your 
notebook  paper  sheet  in  each 
file.  If  you  know  enough 
about  your  individual  needs, 
you  can  transfer  in  a  reason* 
able  time  all  you're  likely  to 
want. 

One  more  thing.  Keep  a 
card  file,  3"  x  5"  or4"x5'*, 
depending  on  your  needs. 
Have  you  ever  spent  a  long 
time  researching  a  subject, 
finally  found  just  the  right 
source,  wrote  off  for  the 
information,  and  then  lost 
the  address?  When  your 
query  is  lost  in  the  mail  or  in 
the  paper  shuffle  at  its  destin- 
ation, you  might  have  to  start 
all  over  again  with  your 
original    research.   So   keep  a 
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file  card  copy  of  what  you 
learned  the  first  time  and 
there  won't  be  a  second  time. 
Long  distance  telephoning 
is  easy  and  relatively  inexpen- 
sive these  days,  and  some  of 
us  tend  to  use-  it  to  get 
technical  aid  with  a  specific 
product  When  you  have 
i diked  directly  with  someone 
j i  a  given  company,  be  sure 
to  find  out  the  name  of  the 
individual  who  helped  and 
make  a  note  of  the  type  of 
information  provided,  the 
department     in     which     the 


person  works,  the  telephone 
number  and  the  department 
extension-  File  away  this 
information  on  two  cards: 
one  with  the  company  name 
and  another  under  the  subject 
involved  {memory  boards,  to 
continue  our  example). 

Sound  like  a  lot  of  work? 
For  someone  who  isn'i  used 
to  getting  things  organized  it 
might,  but  once  the  ground 
work  is  laid  it's  easy.  Once 
you  get  the  system  opera- 
tional —  i.e.,  when  you've 
purchased  a  filing  cabinet  and 


manila  folders,  when  you 
have  the  yellow  (or  blue  ur 
pink)  marker  in  hand  -  then 
the  system  mostly  takes  care 
of  itself*  You'll  likely  start 
out  simply,  with  large  subject 
designations  in  your  files.  But 
as  you  get  more  information 
you'll  do  away  with  such 
general  labels  as  "Computers'* 
in   favor  of  folders  marked: 

Computers,     mainframes," 

Computers, 

Computers, 

Computers, 


i  i 


t  I 


I  I 


i  t 


memory, 
interface," 
power     sup- 


plies," and  so  forth. 


You II  soon  wonder  how 
you  built  even  a  simple  code 
practice  oscillator  without 
first  researching  available 
circuits  from  your  file  cabinet 
memory.  But  if  youVe  an 
addicted  saver  and  organiser 
like  me,  you II  have  to  learn, 
too,  how  periodically  to  sort 
through  your  bulging  files 
and  tearfully  toss  out  a  few 
sheets  you  haven't  used  in  a 
long  time  -  and  won't  need, 
until  you  see  the  trash  man 
driving  with  them  down  the 
street.  » 


Same  day  shipment  Firs*  line  parts  only  Factory 
tested  Guaranteed  money  back  Quality  IC's  and 
other  components  at  factory  prices 
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Digital  Thermometer  $65.00 

General  purpose  or  medical  32  -23 
Disposable  probe  cover   I  2   accuracy. 
Completely  assem&ieti  w/aompaa  case 


2,5  MHz  Frequency  Counter  Kit 

As  to*  as  10  Hz  S-.5&  digits  win  PC 
board  and  lull  instructions  540  00 


Not  a  Cheap  Clock  Kit  S17.45 
Includes  everything  except  case  2-PC 
fjoaras  6^ .50"  LED  DispUy*  53l*ctock 
chip,  transformer,  all  componeris  and 
ftu*  wsmjclions  Sime  dock  kit  witti  W 
tiis^jn  S2Z.7S 

Digital  Temperature  Meter  Kit 

Indoor    and    outdoor     Aulomaiolly 
switches  back  »n<t  forth.  Beautiful   50" 
LEO  readouts    Not  ring  like  it  available 
Needs  no  additional  parts  lor  complete 
lull  operation    Will  measure      100 
+200Lf.  air  Dr  liquid,  Very  accurate. 
Complete  instructions.  539.95 


Function  Module  Card  Kit 

Converts  any  frequency  counter  mlo  34 
digit  DVW  digital  ttatmometer  pytse 
&  square  generator  from  10  Hz  to  100  kHz 
ConipMekA riMius power supp/y.  (2500 

Vollohm  Probe 

Ban  oper  ACDC1ej125V  2  pos  vol! 
andSneg  von  pliis  continuity  Stainiess 
Steel,  pocket  s^e  cotnp   assem  S34  95 


Home  Alarm  Kit  §18,75 

Pp signed  for  use  with  electronic  siren 
module  AC  power,  battery  backup,  entry/ 
exit  delay  instant  alarm  tor  mgnt  use 
NO  MC  circuits  Test  and  arm  indicators 
2  amp  switching  capability  Ml  parts  wiiti 
complete  instructions  minus  power  sup- 
ply. Electronic  sirw  module  kit     S2.75 


Clock  Calendar  Kit  S29.95 

CT701S  direct  dnve  chip  displays  date 
and  time  on  r  LIDS  wrtn  AM  PfA  indi- 
cator Alarm/doze  teaturs  includes  buz- 
m  Complete  with  ail  pans,  power  supply 
and  instructions .  less  case. 


Variable  Power  Supply  Kit 

0-12  VDC  (?1,'>A.  less  EFian  1  %  line .  load 
rsoulaiion.  Remote  sense  capability  Con- 
stant voltage/circuit  limit  can  be  modified 
tor  other  V.1 1  ranges.  Complete  with  board 
and  transformers.  $24.00 

1977  IC  Update  Master 

Manual  Complete  integrated  circuit 
data  selector  from  afl  manufacturers 
T.234  page  master  reference  guide  to 
me  latest  IC's  induowg  microojoceisors 
and  consumer  circuits  17,000  cross 
references  for  easier  souremg.  ot  hard  to 
pel  parts  Special  pricing:  W*  95.  with 
tree  update  service  thru  19? 7  Domestic 
postage  &2.00  foreign  $6  00 


30  MHz  Frequency  Counter  Kit 

Crystal  tun  e  base  Covers  a  bd  i  u  am  a  I  e  uj 
and  CB  band,  6.5'  digits,  prescaiabie  with 
PC  board  and  full  instructions.  $55.00 
Fully  wired  and  tested.  $75,00 


Stopwatch  Kit  $26,95 

Full  six  digit  battery  operated.  2-5  volts. 
3,2768  UHi  crystal  accuracy.  Times  to 
59  minutes.  59' seconds,  99  1/100  sec 
Times  standard,  spin  and  Taylor  7205 
chip  ill  components  minus  case  FuH 
instructions  White  nr  black  plexiglass 
case  $5.00 


HobtJiest  Electronics  Course 

Beginning  course  in  practical  electronics, 
■  nieory.  La6  experimenl  format.  12  les- 
sons, can  be  purchased  one  at  a  time. 

510. DO  per  lesson 


60  Hz  Crystal  Time  Base 

Kit    S4.75    Converts  digital1  clocks 

'^um  AC  line  frequency  to  crystal  time 
base  Outstanding  accuracy  Kit  includes 
PC  board   MP/5369,  crystal  iMitoft, 

capacitors  and  trimmer 


Cosmac  ELF  Kit  rca  cmos  ex 

pandatole  MoocomputeT  Hew  PC  board 
m  i  iti  moBitof  on  PROM  indatfod.  No  hard 
winng  required  Ail  on  board  including 
power  supply  Complete  tot  ot  parts  wrtn 
assembly  users  manual.  $109  00 

Board  only  $1495    SpeaaJcase  $15.00 


Auto  Clock  Kit  $15,95 

DC  aoeh  *>tfi  4- 50"  displays  Uses  Na- 
UOfialMAiOl?  module  with  alarm  option 
Crystal  bme  base  PC  buards  and  full  ijv 
sUvcttons.  Add  S3  95  lor  a  oeauTilul 
dark  any  case  ready  to  msUtl  This  rs 
the  best  value  available  anywhere' 


TERMS:  $5,00  mln.  Dfder  U.S.  Funds-  Calif  residents  add  6%  tax       r^r.  *„n,  inr  unil,  rMU  n#  ntlf  1071 
.BanUmerlHid  and  M.it«  Charge  apcapled.  ™\ A™*  »rJ ^  .»?*     .ou.  »" 


KAUFMAN  BALUN 


water  tight 


BALUN 


• 


J -I    impedance   match 

For  dipoles,  beam*,  inverted  "V'\ 
and  quads 

*  Outer  insulator  with    BALUN  $13.50 

*  Centei      insula  lor      without      BALUN 
»8.50 

*  Drmfion  Fly  antenna  construction  sheet 
and  drawing  $2.00 

postpaid  USA 
Patent  No. 
D219t06 


3KwPEP 
4  Ounces 
Q1  Ferrite 


KAUFMAN  INDUSTRIES 
603-424-2358 
3  SHORT  ST 

REEDS  FERRY  NH  03054 


K6 


CSdcSiltcon  Retro-fit  Rectifiers 


FEATURING: 


Voltage  ra(mE5  up  to  65,000  VDftS 

Current  ratings  up  to  1.2&  amp* 

Fully  gl assisted  diode  bulldmg  blocks  by  — 

GENERAL  ELECTRIC 

Replacement  types  mcluding  — 


Typi  No. 

s 

dt3B24 

;-•'■ 

dc382S 

12.00 

dc3R29 

16.00 

dcSR4 

5.10 

dcaU4 

$M 

dcSVa 

3.65 

driYl 

150 

Tjp«  No. 


dc5Z3 
dc5Z4 

dc6AX5 

defixa 

dc25Z6 

dead 

dc250tl 


Tt pe  Hv, 


166 
3.65 

a  85 
4,00 

4% 

n  on 


f40TE-*t/nrt  pnemf  in  1-21  Qt 

lljnimuni  Ordert  11000  (*.tfc  HAM* 


dc576 
dc673 

km 

dcSOOB 
dcSdSO 

an  letters} 


JLSfl 

50.  W 

50.50 

12.00 

t9  5C 
B50 

41  oe 


fOK  MORI  INFORMATION  CONTACT: 

Po»T  Dffkdj   Bon   No.  814  Woyne,   N.  J,  07470 

CONDITIONING    SEMICONDUCTOR    DEVICES   CORP. 
Telephone;  201-227*2530  C11 


Shipping  charges  will  be  added. 


QUEST  CATALOG.  Include  13c  slamp. 
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Don  Sharp  WBQQFR 
2821  Chambers  Street 
Sioux  City  1A  5U04 


CW  Keycoder 
Improvements 


--  visual  space  indicator 


he     CW     Keycoder     1 

authored    by    WA9VGS 

in  the  July,  1976  issue  of  73 

was  excellent.  However,  there 

are  a  couple  of  modifications 
that  I  myself  incorporated, 
and  made  the  project  very 
pleasing.  References  will  be 
made  several  times  to  the 
above  article* 

When  I  went  parts  search- 
ing, I  found  thai  the  SCR 
described  as  a  2N889  or 
equivalent  was  hard  to  find. 
In  fact,  in  looking  through 
some  old  catalogs  (Deeco, 
Cedar  Rapids  I  A),  they  indi- 
cated a  price  of  $38.00  each. 
That,  of  course,  was  back  in 
1968.  Recent  prices  of 
around  $16.00  proved  to  me 
that  there  must  be  another 
SCR  that  would  work 
without  putting  a  deni  in  my 
billfold. 

Sylvania's  ECG  5404  did 
the  trick.  There  are  changes 
in    the    circuit,    but    nothing 


drastic.  See  Fig.  1. 

Another  problem  that  I 
encountered  was  the  type  of 
keyboard  that  I  purchased  at 
a  flea  market.  This  keyboard 
was  built  for  National  Cash 
Register  by  Sanders  Asso- 
ciates, lnc«  My  experience 
was  that  only  some  of  the 
characters  would  activate  the 
SCR.  This  had  me  going  for 
quite  some  time  as  all  the 
switches  checked  out 
ohmically  perfect.  Keys  that 
wouldn't  function  were  like 
the  "M"  and  "N",  but  "A", 
"8",  "0"  would  work.  In 
tearing  down  those  that 
wouldn't  work,  I  found  abso- 
lutely no  difference  electri- 
cally or  mechanically.  After  a 
few  tests,  I  found  that  in- 
creasing the  cathode  current 
of  the  SCR  helped,  but  other 
problems  arose.  This  was  not 
the  solution.  1  finally  realized 
that  the  particular  keys  which 
didn't   work   also  had  upper 
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case  functions*  These  glass 
enclosed  reed  switches  had  a 
different  propagation  time 
element.  My  only  solution  to 
this  problem  was  to  exchange 
these  switches  with  extra 
keys  that  I  wouldn't  be  using, 
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FORMAT,"  "DELETE  FOR- 
MAT," "SEND  BLOCK," etc. 
There  were  enough  to  com- 
plete the  alphabet  and 
numerals.  The  moral  of  this  is 
to  be  sure  of  the  type  of 
keyboard  that  you  may  pur- 
chase,  and  know  what  type  of 
switches  are  used. 

I  installed  the  second  mod- 
ification after  I  used  the  Key- 
coder  for  a  while.  With  the 
speed  control,  you  are  able  to 
control  the  speed  of  charac- 
terization, but  not  of  the 
spacing  between  the  char- 
acters. Since  I  use  the 
Keycoder  for  teaching  CW  in 
our  amateur  classes  at  our 
club,  it  was  desirable  to  be 
able  to  send  CW  at  precise 
words  per  minute.  To  meet 
this  requirement,  I  installed 
an  NE555  timer  between  the 
600  Ohm  resistor  (R7)  and 
the  g^te  of  the  SCR.  In  Fig. 
1,  you  will  find  that  when  a 
low  is  present  on  the  output 
of  the  gate  IC3  pin  6,  during 
characterization,  this  causes  a 
low  on  the  input  of  the  timer 
pin    2.   This  starts  the   timer 


into  operation  and  a  high  is 
then  present  on  the  output  of 

the  timer.  This  high  turns  the 
inverter  transistor  on 
(saturated)  and,  in  turn,  the 
collector  voltage  drops  to 
zero.  This  low  is  applied  to 
the  gate  of  the  SCR,  which 
disables  the  keyboard.  With 
the  space  adjust  pol  adjusted 
properly,  the  keyboard  will 
not  function  until  the  timer 
has  reset*  Even  when  the  ht^i 
is  returned  to  the  input  of  the 
timer,  after  characterization, 
the  timer  has  to  reset  before  a 
low  is  presented  to  the  base 
of  the  transistor.  When  this 
occurs,  the  collector  voltage 
will  go  up  to  the  power 
supply  voltage  and  ready  the 
Rate  of  the  SCR.  An  LED  was 
installed  in  the  collector 
circuit  so  a  visual  indication 
would  be  given  as  to  when 
the  keyboard  was  ready. 
When  the  LED  is  turned  on, 
it  means  that  the  keyboard  is 
ready  for  characterization. 

As  you  can  see,  this 
enables  one  to  be  able  to 
control  the  spacing  of  his 
characters  visually.  A  cali- 
brated dial  can  be  placed 
around  the  space  control  to 
indicate  the  wpm. 

Another  change  that  I 
made  to  the  Keycoder  which 
I  fee!  was  worth  the  time  was 
to  install  a  phono  jack  on  the 
panel  for  external  keying 
with  a  telegraph  key.  This 
jack  must  be  insulated  from 
the  chassis  if  the  chassis  is 
common  to  the  power 
supply.  With  a  1  k  resistor 
connected  between  plus  5 
volts  and  the  center  pin  of 
the  jack,  and  the  outer  pin 
connected  to  pin  4  of  IC2 
(555),  this  will  permit  keying 
of  the  sidetone  generator  and 
also  the  relay.  With  this,  we 
are  able  to  use  this  keyboard 
with  versatility,  especially 
when  we  have  Novices  learn- 
ing to  send  CW.  It's  a  beauti- 
ful instructor's  aid. 

I  wish  to  thank  WA9VGS 
for  the  very  fine  article  and 
73  for  publishing  it-  I  would 
like  to  also  thank  Hobby 
Industry  in  Council  Bluffs, 
Iowa,  for  their  fast  parts 
procurement  of  the  Amidon 
cores  used  in   this  project.  ■ 


5.  M.  Allen  K4JEM 

308  Victoria  Avenue 

Fori  Walton  Beach  FL  Z254& 


Heath  HW-2021  Review 


-  -  a  lot  of  HT  for  the  price 


hen  the  Heath  2 
meter  FM  HT  ap- 
peared on  the  scene,  I  was  in 
the  market  for  an  HT.  Many 
things  about  the  Heath  inter- 
ested me,  not  the  least  of 
which  was  the  price.  One 
hundred  seventy  dollars 
($170)  for  a  5  channel 
receive,  10  channel  transmit, 
I  Walt  HT  with  "rubber 
duckie,"  nicad  pack  and 
charger  seemed  like  quite  a 
deal  —  so  I  ordered  one. 

My  kit  arrived  and  I  was 
really  impressed  (and  a  little 
intimidated)  by  the  piece  of 
Swiss  cheese  referred  to  as  a 
circuit  board.  After  checking 
the  parts,  I  started  on  con- 
struction. Two  things  became 
immediately  obvious:  First, 
Heath's  warning  about  this 
kit  being  "for  the  experi- 
enced   kit    builder"    is    very 
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true-  It  is  very  easy  to  make  a 
mistake  and  constant  check- 
ing of  component  instal- 
lation is  a  necessity.  Second, 
they  make  a  little  remark 
about  taking  "a  short  break 
after  completing  each  half  or 
full  section'*  of  the  board. 
The  board  is  a  double-clad 
glass  board  with  plated- 
through  holes.  The  side  of  the 
board  where  the  soldering  is 
done  is  coated  with  some 
goop  which  is  supposed  to, 
and  does,  keep  solder  from 
flowing  where  it  doesn't 
belong, 

The  board  is  marked  into 
six  sections.  Almost  all  of  the 
circuitry  is  on  this  one  board. 
I  found  that  one  section  a 
night  was  all  I  could  handle 
without  having  a  fatigue 
problem.  I  would  recommend 
that  those  of  us  whose  arms 


get  a  little  shorter  each  year 
invest  in  one  of  those  circular 
fluorescent  lamps  with  a 
magnifying  glass  in  the  mid- 
dle. 

I  had  the  charger,  battery 
board,  and  four  of  the  six 
sections  done  when  it  came 
to  my  attention  that  all  was 
not  as  it  should  have  been.  A 
little  investigation  and  a 
phone  call  to  Heath  showed 
me  my  problem.  I  had  an 
early  model  with  a  00  series 
number.  A  little  word  on  the 
Heath  series  numbers.  These 
are  NOT  serial  numbers,  but 
identify  when  the  kit  was 
manufactured-  The  scries 
number  Is  a  five  digit  number, 
the  first  two  digits  of  which 
indicate  the  revision  number. 
Hence,  a  series  number  start- 
ing with  00  is  an  original 
issue.   The  third  digit  is  the 
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Fig.  L  HW-2Q2I  block  diagram. 


year  of  manufacture  and  the 
last  two  digits,  the  week  of 
that  year.  The  HW-2021  I 
have  now  is  series  number 
01607  which  means  it  is 
the  first  revision,  manufac- 
tured in  the  seventh  week  of 
1976. 

Well,  back  at  the  work- 
bench, Heath  offered  to  send 
me  all  the  changes  in  parts 
and  instructions  to  make  my 
kit  up-to-date,  but  I  was  a 
little  u gun-shy M  and  asked  for 
a  whole  new  kit,  which  they 
promptly  shipped  upon  re- 
turn of  my  partially  built  kit. 
The  new  kit  had  several  clr* 
cuit  and  part  changes,  a 
whole  new  instruction  book, 
and  three  pages  of  changes  to 
the  new  instruction  book. 
The  early  kits  had  problems 
with  the  battery  saver  circuit, 
the  diode  antenna  switching, 
and  a  lack  of  drive  in  the 
transmitter-  There  were  also 
problems  in  the  instruction 
manual.  However,  the  01 
series  kit  corrected  all  these 
problems  and  my  kit  was 
assembled  and  aligned  by  the 
book  with  no  problems. 
There  were  a  few  shortages  in 
the  parts  list,  but  these  were 
promptly  supplied  by  Heath, 

Circuit  Description 

Referring  to  the  block 
diagram,  you  can  see  that  the 
receiver  is  a  rather  conven- 
tional single  conversion  re- 
ceiver. Diode  switching  is 
used  in  the  antenna  circuit 
(look  Ma,  no  relays  or  multi- 
pole  PTT  switches).  The  rf 
amp  consists  of  two  40673 
dual  gate  MOFETs  in  com- 
mon source  configurations,  A 
third  40673  is  used  as  a 
mixer.  Two  monolithic 
crystal  filters  are  used  at  the 
10.7  MHz  i-f  to  give  a  4  pole 
filter  response,  A  single  bi- 
polar transistor  and  an  RCA 
CA3089  IC  is  used  as  the 
entire  i-f  chain  and  detector. 
A  rather  novel  circuit  inno- 
vation is  the  use  of  a  10,7 
MHz  crystal  to  raise  the  Q  of 
the  quadrature  detector.  The 
audio  amp  is  a  Motorola 
MCI 454  IC. 

The  oscillator  chain  con- 
sists   of   a    15    MHz   crystal 
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oscillator  followed  by  two 
tripfers  and  a  buffer.  There 
are  five  diode  selected  crystal 
positions,  each  with  its  own 
netting  capacitor.  The  output 
of  the  chain  is  10/7  MHz 
below  the  receive  frequency. 
The  squelch  and  battery  saver 
circuit  is  one  of  the  unique 
features  of  this  HT.  As  long 
as  the  receiver  is  squelched, 
there  is  an  oscillator  that  runs 
at  about  3  Hz.  The  output  of 
this  oscillator  turns  on  the 
entire  receiver  for  about  20 
ms  three  times  a  second  ex- 
cept for  the  crystal  oscillator, 
which  runs  continuously.  So 
for  313  ms  out  of  every  333 
ms,  the  load  on  the  nicad 
pack  is  just  the  crystal  oscil- 
lator plus  a  small  load  in  the 
battery  saver  circuit  itself. 
The  audio  amp  is  not  con- 
trolled by  the  battery  saver 
but  by  the  squelch,  and  when 
squelched,  the  load  is  small. 
All  this  adds  up  to  a  minimal 
load  on  the  nicad  pack  when 
no  signal  is  being  received* 

When  a  signal  is  received 
(during  one  of  those  20  ms 
receiver  on  periods),  the 
squelch  is  opened,  the  3  Hz 
oscillator  disabled,  and  the 
battery  saver  turns  on  the 
entire  receiver  as  long  as  the 
squelch  is  open.  The  audio 
amp  is  also  enabled.  The 
signal  goes  away  and  the  bat- 
tery saver  resumes  operation. 
All  in  all,  a  rather  cute  cir- 
cuit, {Hmmm  —  a  squelch 
operated  3  Hz  clock  oscillator 
and  diode  switched  crystals. 
Sounds  like  half  a  scanner!) 
There  is  an  LED  on  the  front 
panel  that  flashes  when  the 
battery  saver  is  in  operation 
and  is  on  solid  when  the 
squelch  is  open.  The  squelch 
itself  is  a  signal  amplitude 
operated  circuit  rather  than 
the  more  conventional  noise 
operated  squelch. 

The  transmitter  is  less 
conventional.  The  same 
crystal  and  oscillator  chain  is 
used  as  is  used  by  the  re- 
ceiver. There  is  an  offset 
oscillator  with  10.7  MHz  and 
10.1  MHz  crystals  supplied 
with  the  kit.  The  output  of 
the  main  oscillator  chain  and 
the  offset  oscillator  are  mixed 
in   another  40673  dual   gate 


MOSFET  to  give  the  transmit 
frequency,  The  mixer  is  fol- 
lowed by  five  bipolar  transis- 
tors    to    bring    the    output 
power  up  to  the  proper  level. 
Note  that  one  crystal  will  give 
one  receive  and  two  transmit 
channels  and,  once  one  of  the 
transmit  channels  is  trimmed 
on    frequency,    the    receiver 
and   the   other   transmit  fre- 
quency    are     on     frequency 
within  250  Hz.  Purists  could 
probably     trim     the     offset 
crystals!    but    I    really   don't 
think  it  h  necessary-  With  my 
unit  there  is  about  a  130  Hz 
error    on    one    transmit    fre- 
quency if  the  other  is  set  on 
exactly.  As  an  example,  the 
crystal  supplied  with  the  kit 
is  15.1377  MHz,  which  gives 
136.24     MHz    (when    multi- 
plied by  9),  the  proper  injec- 
tion frequency  for  a  receiver 
with    a    10.7    MHz    i-f,    for 
146.94     MHz,     Mixing     the 
136.24  MHz  with  10.7  gives 
146.94  MHz,  and  with  10J 
MHz   gives    146.34  MHz.  So 
you  get  simplex  and  the  -600 
kHz  offset  for  146.94  MHz 
with  just  one  crystal.  Modula- 
tion   is    accomplished    by   a 
varactor  diode  across  the  15 
MHz  crystal,  driven  by  a  mike 
amp,  I i miter,  and  filter  con- 
sisting of  a  JFET  and  a  741 
op     amp.     The     HT    has    a 
separate  microphone   for  the 
transmitter,     reducing     the 
switching    requirements    and 
giving  better  fidelity  than  if 
the  speaker  had  been  used  as 
a  mike. 

The  nicad  pack  consists  of 
10  AA  size,  1.2  volt,  450 
mAh  cells  in  series  with  a 
simple  but  effective  charger. 
The  only  charger  circuitry 
external  to  the  HT  is  the 
transformer, 

PTT  is  accomplished  by 
the  simple  expedient  of 
switching  the  nicad  pack 
from  the  receiver  circuit  to 
the  transmitter  circuit.  This  is 
done  with  an  SPOT  micro- 
switch  under  a  large  alumi- 
num bar  on  the  left  side  of 
the  unit  The  rubber  duckie  is 
mounted  on  the  top  right  of 
the  HT  in  a  threaded  5/16 
bushing.  On  the  right  side  of 
the  unit  at  the  top  is  a  stan- 
dard miniature  closed  circuit 


Heath  HW-2021  2  meter  handie-talkie  with  HWA-2021-3 
autopatch  encoder  installed.  Small  slide  switch  above  PTT  bar 
on  leftside  is  the  simplex 1-600  kHz  offset  switch. 


phone  jack  that  is  used  for 
external  antenna  connection. 
Channel  selector,  squelch, 
and  volume/power  controls 
are  on  top.  The  simplex/off- 
set switch  is  on  the  left  side 
of  the  unit  above  the  PTT 
bar.  The  speaker  is  centered 
in  the  grill  on  the  front  and 
the  mike  is  under  the  top 
left-hand  corner  of  the  grilt. 
The  case  itself  is  high  quality 
plastic,  sprayed  on  the  inside 
with  a  conductive  coating. 
The  board  is  mounted  to  the 
case  back  and  the  case  halves 
fastened  together  using 
threaded  inserts  and  machine 


screws.  No  self -tap  ping  screws 
are  used. 

Alignment 

Alignment  is  simple  and 
straightforward.  An  rf  detec- 
tor and  a  51  Ohm  dummy 
load  are  supplied  with  the  kit. 
The  only  lest  equipment 
needed  is  a  VOM.  The  only 
time  exotic  equipment  should 
be  used  is  when  netting  the 
crystals,  which  should  be 
done  with  a  frequency  coun- 
ter, although  it  can  be  done 
on  the  air  with  a  friend. 
Note:  The  friend  can  also  talk 
to  you  on  a  repeater  if  direct 
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Inside  the  HW-2Q21.  Frequency  controlling  crystals  are  on  the 
left  side  about  2/3  of  the  way  down.  (146,52  crystal  is  in 
position  5,  Positions  2}  3  and  4  are  vacant)  Netting  capacitors 
are  just  visible  under  the  ribbon  cable  to  the  left  of  the 
crystals.  The  offset  oscillator  crystals  are  located  between  the 
channel  switch  and  the  squelch  poL  The  two  crystal-looking 
things  on  the  right  side  about  1/3  of  the  way  from  the  top  are 
the  monolithic  crystal  filters.  Note  the  2-56  screw  in  the 
rubber  duckfe  bushing  at  the  top  right  —  very  difficult  to  get  a 
screwdriver  on  to  connect  the  rf  cable.  Transistor  with  heat 
sink  is  rf  output. 


is  used  with  the  HT.  No 
problems  were  encountered 
in  alignment. 

Performance 

The  published  specs  on  thv 
HW-2021  are  not  earth-shat* 
tering:  one  Watt  output  and 
receiver  sensitivity  of  0.5  uV 
SINAD  or  0.75  uVfor20dB 
quieting.  This  is  across  a  ±1 
MHz  range  from  the  align- 
ment frequency.  My  unit  has 
only  been  used  between 
146.16  MH2  and  146,94 
MHz,  but  1  found  the  per- 
formance quite  a  bit  belter. 


My  output  power  was  l.JS 
Watts  across  the  measured 
range  and  the  sensitivity 
measured  on  a  Singer  FM  10 
CS  meter  was  0.25  u V  for  20 
dB  of  quieting.  The  squelch 
operated  well  below  0,2  uV. 
The  receiver  is  quite  immune 
to  intermod  and  adjacent 
channel  rejection  is  adequate. 
I  can  copy  the  76  machine  in 
Pensacola,  50  miles  away, 
while  the  local  79  repeater  is 
operating,  It  does  suffer  from 
desensitization  and  plain 
front  end  overload  when 
operating    in    the    immediate 


Inside  the  front  cover  of  the  HW-2Q2L  Small  jack  at  upper  left 
is  the  external  antenna  connection*  Three  wire  ribbon  cable 
coming  through  the  bottom  is  from  the  HWA-2Q21-3  auto- 
patch  encoder, 


vicinity  (100  meters  or  so)  of 
an  off-frequency  source  of  a 
few  Watts.  The  squelch  cir- 
cuit leaves  a  little  to  be 
desired.  Since  it  is  an  ampli- 
tude squelch,  it  is  more  sen- 
sitive to  external  conditions, 
such  as  noise  levels  and  hand 
capacity,  than  a  noise 
squelch.  The  setting  of  the 
squelch  is  relatively  critical, 
there  being  a  narrow  range 
between  keeping  the  squelch 
closed  and  having  it  open 
with  a  weak  but  copy  able 
signal 

The  audio  output  is  rated 
at  Yi  Watt.  There  is  sufficient 
audio  to  hear  a  station  in  an 
open  car  (my  wife's  VW 
Thing)  at  55  mph.  The  audio 
can  be  run  all  the  way  open 
without  objectionable  dis- 
tortion. 


The  transmitter  has  only 
two  problems.  The 
modulation  is  nonsymmt 
rical.  My  unit  had  an  upward 
deviation  of  7  kHz  while 
downward  was  only  3.5  kHz. 
The  other  problem  is  the  PTT 
sensitivity.  It  is,  for  me,  much 
too  light.  Even  with  the 
optional  installation  to  in- 
crease the  pressure  necessary 
to  actuate  the  PTT,  it  is  much 
too  easy  to  activate  the  trans- 
mitter accidentally. 

Opinions 

I  felt  several  improvements 
could  have  been  made  in  ihr 
kit*  I  don't  like  using  the 
phone  jack  for  an  rf  connec- 
tion. A  BNC  jack  on  top 
instead  of  the  5/16  threaded 
bushing  with  a  BNC  rubber 
duckie    would  eliminate   the 
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phone  jack  for  external  rf 
connection  and  clean  up 
some  of  the  internal  wiring.  It 
would  also  allow  the  phone 
jack  to  be  used  as  an  external 
mike  or  earphone  jack, 
neither  of  which  are  provided 
for.  This  is  a  change  I  am 
seriously  considering  for  my 
unit.  Also,  there  is  no  pro- 
vision for  operating  from 
external  power  while  pro- 
tecting the  mead  pack  from 
possible  excessive  charging 
current.  This  means  that  all 
operation  must  be  done  off 
the  nicad  pack.  The  nicad 
pack  snaps  in  place  easily,  but 
is  not  particularly  easy  to 
replace  since  the  unit  must  be 
opened  up  and  several  leads 
disconnected  to  get  to  the 
pack. 

The  coax  cable  used  for  rf 
is  not  to  my  liking.  It's  the 
Stuff  that  has  foil  instead  of 
braid  with  a  wire  running 
down  the  foil.  This  shield 
wire  is  rather  brittle.  I  would 
rather  have  seen  a  good  high 
quality  subminiature  coax 
used. 

With  the  +600  offset  activ- 
ity increasing  above  147 
MHz,  a  third  offset  position 
would  have  been  nice.  As  it  is 
now,  I  would  have  to  sacrifice 
simplex  or  -600  offset  to  get 
the  +600  offset 

There  were  three  areas  in 
construction  of  the  kit  that 
bothered  me.  First,  whenever 
I  cut  a  cable  to  the  specified 
length,  it  seemed  that  when  I 
installed  it,  it  could  have  been 
another  Va  inch  longer  to 
make  final  assembly  easier. 
Secondly,  the  builder  is 
required  to  build  up  a  solder 
bead  around  a  mounting  hole 
to  get  proper  board  clearance. 
Why  not  a  washer?  Third,  a 
2-56  screw  is  used  to  attach 
the  rf  line  to  the  rubber 
duckie  bushing.  It  is  quite 
difficult  to  get  to  this  screw 
without  bending  board  com- 
ponents this  way  and  that, 
and  you  still  have  to  bring  the 
screwdriver  in  at  an  angle. 

Conclusion 

For  1 70  bucks,  the  kit  is  a 
bargain.  It  went  together, 
aligned  properly,  and  ex* 
ceeded   spec.   The   quality   is 


Close-up  of  one  section  of  the  main  board.  Not  a  helluva  fot  of  spare  room.  Note  ferrite  bead  rf 
choke  at  bottom  right. 


excellent,  as  is  the  manual  - 
the  kind  of  equipment  we 
have  come  to  expect  from 
Heath.  It's  a  little  larger  than 
most  HTs  (23.5  cm  x  4.8  cm 
x  83  cm)  but  I  would  not 
have  cared  to  build  it  had  it 
been  any  smaller.  It  is  sturdy, 
but  not  indestructible.  I  have 
dropped  my  unit  three  times 
and  it  broke  twice.  Once  one 
of  the  crystal  filters  broke 
and  the  other  time  one  of  my 
crystals  broke.  Maybe  I 
shouldn't  have  been  so  cheap; 
I  should  have  bought  the 
optional  carrying  case. 

It's  not  perfect,  but  its 
virtues  far  outweigh  its  defi- 
ciencies and  I  would  highly 
recommend  it  for  anyone 
with  kit  building  experience. 

THE  HWA-2021-3 

After  my  positive  conclu- 
sions on  the  Heath  HT,  I  wish 
I  could  be  as  positive  about 
the  matching  autopatch 
encoder  —  however,  I  can't. 
It's  bulky,  technologically 
obsolete,  uses  some  rather 
question  able  construction 
techniques,  and  does  not 
meet     the     published     V/i% 


accuracy  spec.  Much  belter 
pads  can  be  obtained  for  the 
$40   the    HWA-2021-3  costs. 

Circuit  Description 

The  circuitry  is  rather 
straightforward  and  old- 
fashioned.  Two  NE555s  are 
used  as  separate  high  and  low 
group  oscillators.  Precision 
(1  %)  resistors  are  switched  by 
a  miniature  12  button  key- 
board to  generate  the  proper 
frequencies.  The  charging 
voltage  waveforms  across  the 
timing  capacitors  are  mixed 
in  an  LM3Q1A  which  aKo 
filters  the  waveforms  to  make 
them     approximate     sine 


waves.  There  is  also  a  PNP 
transistor  driven  by  the 
square  wave  output  of  the 
low  tone  oscillator  which  in 
turn  drives  an  LED.  A  rather 
useless  circuit  that  lights  the 
LED  when  the  low  group 
oscillator  is  running. 

Alignment 

Alignment  is  simple.  A 
trimpot  for  each  group  is  set 
at  the  highest  tone  of  each 
group.  The  other  tones 
supposedly  will  then  be  with- 
in the  ±1.5%  spec.  The  pots 
are  mounted  on  the  bottom 
of  the  board  with  the  adjust* 
ment     screws     facing    each 
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Fig,  2,  HWA-2021-3  block  diagram. 
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Rear  shot  of  HWA-2Q21-3  demonstrates  most  of  its  faults.  The 

two  tubular  18  uF  capacitors,  one  at  the  top  and  one  at  the 
right,  are  tack  soldered  in  place.  The  ridiculous  arrangement  of 
the  tone  alignment  trimpots  at  the  right  is  obvious*  The 
.01/.  02  parallel  capacitors  necessary  to  make  the  whole  unit 
work  within  spec  are  located  at  the  top  left  and  bottom 
center,  The  transistor  at  the  top  right  drives  the  useless  LED. 
Small  pot  at  bottom  right  sets  the  output  level. 


other!  Very  difficult  to  adjust 
and  impossible  with  the  pad 
mounted  on  the  HT+  Had 
they  turned  the  pots  90°  and 
drilled  holes  in  the  side  of  the 
case,    alignment  would   have 


been  much  easier. 

Performance 

To  make  a  long  story 
short,  it  didn't  meet  the  1,5% 
spec  by  quite  a  bit.  It  was 


close  enough  for  the  phone 
company  as  long  as  the  low 
tone  of  each  group  wasn't 
used-  That  eliminated  1,  2,  3, 
4,  7,  and  *\  The  tone  decoder 
on  the  local  repeater  is  more 
critical  than  the  phone  com- 
pany and  since  the  1  and  * 
are  used  in  the  auto  patch 
access  sequence,  I  might  as 
well  have  not  had  the  pad.  I 
tried  aligning  in  the  middle  of 
the  ranges  and  ended  up  with 
both  the  high  and  low  tones 
of  each  group  out  of  toler- 
ance. 1  checked  and  re- 
checked  the  circuit  and  had 
friends  recheck  it  and  could 
find  no  assembly  error,  I 
checked  the  resistor  chain 
with  a  Fluke  8125A  digital 
multimeter  and  they  were 
within  tolerance,  I  tried 
several*  different  555s  and 
-033  timing  capacitors  and 
the  results  were  always  the 
same,  I  then  decided  to  check 
the  design.  Running  the 
circuit  values  backwards 
through  the  design  equations, 
I  found  that  the  pad  was 
operating  as  expected  given 
the  components  supplied 
with  the  kit.  Well,  I  had  $40 
into  this  thing,  and  wanted  to 
make  it  work.  My  options 
were  either  to  change  the 
precision  resistor  chains  or 
the  timing  capacitors.  I 
worked  under  the  assumption 
that  the  resistor  chains  were 
correct  (two  mylar  capacitors 
are  cheaper  than  7  precision 
resistors),  and  resolved  the 
equations  for  new  timing 
capacitors.  Both  capacitors 
computed  out  to  0,03  within 
1%,  I  couldn't  find  any  0.03s, 


but  0.01s,  and  0.02s  were 
plentiful.  So  I  paralleled  a 
0.01  and  an  0.02  and  substi- 
tuted the  pair  for  the  0.033s 
in  each  of  the  oscillators.  A 
quick  alignment  by  the  in- 
struction book  and  every- 
thing worked  as  advertised* 
Even  our  supercritical  auto- 
patch  access  decoder  on 
WR4ABZ  accepted  it.  I  have 
communicated  with  Heath 
and  sent  them  all  of  my  lab 
results  as  well  as  all  of  my 
calculations.  My  latest  cor- 
respondence from  Heath 
reads  in  part:  *\  .  .  the  chief 
engineer  assured  me  that  as 
soon  as  time  permits,  he  will 
rerun  your  calculations  and 
reply  to  you  directly.  He  has 
also  assured  me  that  if  the  ,03 
capacitor  works  in  your  case, 
he  sees  nothing  wrong  with 
installing  it  . . ."  That  letter 
was  dated  24  June  1976, 

Opinions 

My  pad  is  in  use  with  the 
.03  capacitors  and  works 
well.  The  parts  are  of  good 
quality  and  the  manual  is 
excellent.  The  board  is  dou- 
ble-clad glass  with  plated- 
through  holes.  However, 
there  are  two  filter  capacitors 
which  are  tack  soldered  on 
the  back  side  of  the  board,  a 
practice  I  consider  poor.  I 
have  already  mentioned  the 
absurd  mounting  arrangement 
of  the  alignment  pots  and  the 
useless  LED  circuit. 

Conclusion 

For  40  bucks,  forget  it! 
You  can  get  a  smaller,  better 
pad  cheaper.  ■ 
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Amateur  Headquarters  for  the 

185-191  West  Main  Street  *  PO  Box  88 
Amsterdam,  NY  12010  Tel  (518)842-8350 
Just  5  minutes  from  N.Y.  Thruway—  Eiil  27 


ALL  BAND  TRAP  ANTENNA  ! 
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S      BAND      OPERATION  -  I  FOR    ALL     AMATEUR     HF 

ONLY  ONE     NEAT  SMALL  I  TRANSMITTERS  GUARAN- 

ANTENNA        FOR    CONG-  TEED    FOR    1,000    WATTS 

SSTtD        HOUSING      AND  POWER          LIGHT,      NEAT 

APARTMENT  DWELLERS!  WEATHERPROOF 

Complete  it  ihBwn  total  lengtti  lOZft.  with  90h  or  52  ohm 
RG5BU  gobi  iirid  PL259  connector.  HMrnpact  molded  reto- 
nant  I  rapt  (wl.  3  di.  I"i  S"  long}  Vau  Just  tune  la  tieiJred 
band  far  excellent  reporta!  Excellent  for  ALL  world  *  wide 
recalrori  end  amateur  t  rem  mitten.  For  NOVICE  AND  ALL 
CLASS  AMATEURSI  NO  EXTRA  TUNERS  OR  GADGETS 
NEEDED)  ENmlPetee  S  aepBretfc  antennae  with  excellent 
performance     guaranteed.  Can    be  used  aa  Inverted  V.  NO 

HAYWIRE  HOUSE  APPEARANCE!  EASY  INSTALLATION) 

S0-4Q-20-l5-tO  meter  bands.  Complete $34.95 

4Q-2CMS-10  meter  banffa.  54-ft.  ant, S3305 

20-15-1Q  mete*  btniti-    24 -tt,  ant $ 32.9 6 

SEND   ONLY  S3. OO  feaah,  eh.,  me.)  and  pay  peatmen  balance 

COD    plua    0oa1*0e  on  arrival  or   send     Full    price    'or     pp    del 

SanhAnmerlcard-  *  -  Maitar  Ch#rfle  -  -  -  Pb  308-236-S333 

free  Info    available  only  from       WESTERN  ELECTRONICS 

Da***,   AT-  ©      K*«ni7,  Nebraska.  SB847  W18 
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GREENE  cent  ermsutot  or  BALUN 

;Why  not  the  very  best  for  you?" 
b roc  hurt}  Sttsf? 
Price  $16,00  ppd  USA 

GREENE  INSULATOR 

44  Ministerial  Branch 
Bedford    NH    03102        G9 


Programmable  Contest  Keyer 


Build  if 
yourself 

and  Save! 


Among  the  features  <rf  the  W7BBX  Program 
mafole  Memory  Keyer  4  it  512  bit  memories, 
paddle  programming,  protected!  ps,  Iambic 
operation  with  dot  and  dash  memories,  sto, 
paddte  override  of  message  read*utr  remote 
operating  control,  and  much  more.  See  April  '74 
HAM  RADIO  MAGAZINE,  The  50-1-  p.  manual 
includes  step- by- step  assembly,  testing,  and 
operating  instructions,  -pictorials,  schematics, 
and  templates. 

Send  $30  for  all  circuit  boards  plus  manual  to 

HFB  ENTERPRISES 

P.O.  Box  667,  Herndon,  Virginia  22070 
"DEALER  INQUIRIES  INVITE D"H18 


$32.50 

plus  $1.50  s/h 
NY  res.  add  tax 


He 


:Mus 
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Features:  CMOS  Electronic  Keyer 

•  State-of-the-art:  CMOS  circuitry 

•  Self  completing  dots  and  dashes 

•  Dch  and  dash  memory 

•  Iambic  kevtng  m\h  any  squeeze  paddle 

•  5-50  WPM 

•  Speed,  volume,  tone  controls,  side  tone  and  speaker 

•  Low  current  dram  CMOS-battery  operation 

•  Deluxe  quarter-inch  jacks  for  kevno.  and  output 

•  Handsome  eggshell  white  base  -   woodgratn  top 

•  Compact  and  portable  —  1  -7/8  x  4-1 IA  x  6-1  /4 

•  Grid  block  keying 

•  Wired  and  tested  -  fully  guaranteed  -  less  battery 

Electronics,  Inc. 

1106  Rand  Bldg.       T18 

Buffalo    NY    14203 
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TO 
THE  TOP 
FAST! 


NOW  YOU  CAN  CHANGE, 
ADJUST  OR  JUST  PLAIN  WORK 
ON  YOUR  ANTENNA  AND 
NEVER  LEAVE  THE  GROUND! 

Rohn  manufactures  towers  that 
are  designed  and  engineered 
to  do  specific  jobs  and  that  is 
why  we  have  the  FOLD-OVER 
TOWER  ..,  designed  for  the 
amateur.  When  you  need  to 
"get  at"  your  antenna  just  turn 
the  handle  and  there  it  is.  Rohn 
"fold-over"  towers  offer  unbeat- 
able safety.  These  towers  let 
you  work  completely  on  the 
ground  for  antenna  and  rotator 
installation  and  servicing.  This 
eliminates  the  hazard  of  climb- 
ing the  tower  and  trying  to 
work  at  heights  that  could 
mean  serious  injury  in  a  falk 
So  use  the  tower  that  reduces 
the  risks  of  physical  danger 
to  an  absolute  minimum.  ..the 
Rohn  "fold-over"! 

Like  other  Rohn  big  communi- 
cation towers,  they're  hot  dip 
galvanized  after  fabrication  to 
provide  a  maintenance  free, 
long  lived  and  attractive  instal- 
lation. Rohn  towers  are  known 
and  used  throughout  the  world 
. . .  for  almost  a  quarter  cen- 
tury.., in  most  every  type  of 
operation.  You'll  be  in  good 
company.  Why  not  check  with 
your  distributor  today? 

Do  not  attempt  to  raise  antenna  or 
antenna  support  near  power  lines— 
You  can  be  KILLED. 


Unarco-Rohn 

Division  ot  Unarco  Industries,  Inc. 
P.O.  Box  2000,  Peoria,  Illinois  61 601 


pPK'if  *u^mn  **?w- 


AT  ROHN  YOU  GET  THE  BEST 
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W,  Edmund  Hood  W2FEZ 
116  W.Park  St 
Albion  NY  14411 


The  First  Step 


-  -  mystery  and  adventure 


TliTy  boss  once  had  a 
XYX  plaque  on  his  wall 
which  read,  "To  hell  with 
finding  a  solution,  let's  fix 
the  blame."  Last  night,  while 
silling  in  my  own  private 
Valhalla  of  wires,  lights,  and 
humming  equipment,  far 
from  all  but  the  most  piercing 
of  screams  from  the  kids,  I 
lound  my  thoughts  weaving 
backward  looking  lor  my 
initial  step  into  ham  radio. 

I  can't  blame  my  brother 
for  this  one*  He  had  been 
interested  in  radio  a  few  years 
before,  but  I  never  cared  a 
rap  for  what  he  liked.  On  the 
other  hand,  it  was  through 
him  that  I  joined  the  Bunker 
Hill  Boys  Club,  and  that 
institution  must  take  most  of 
the  blame. 

If  you're  the  kind  who 
likes  solitude,  stay  away  from 
a  boys  club.  Every  major  city 
has  one  or  more  of  those 
diabolical  institutions, 
complete  with  wall  to  wall 
kids  of  every  shape,  sue,  and 
color,  and  even  the  executive 
office  isn't  immune  to  visits 
from  the  diminutive  member- 
ship, especially  when  a  fight 
has  to  be  settled. 

Now  we're  gelling  closer 
to  the  center  of  the  problem. 


I  mean  when  we  mention  a 
fight.  Sure,  I'd  joined  the 
radio  group  at  the  club,  but 
after  fidgeting  for  a  while 
with  the  code  practice  oscil- 
lator and  watching  the  pat- 
tern on  the  screen  of  an  old 
oscillograph,  I'd  gotten  my 
fill  of  electronics  —  or  so  I 
thought.  That  was  when  Bub 
entered  the  picture. 

Bob  and  I  were  natural  lor 
thoughts  of  mutual  homicide. 
We  were  pretty  close  to  the 
same  age  and  on  opposite 
sides  of  the  nation's  oldest 
high  school  rivalry*  Now, 
giving  him  the  benefit  of  the 
doubt  (in  addition  to  the 
concession  of  not  revealing 
his  first  name  which  he  no 
longer  uses  in  public),  I  will 
say,  in  all  fairness,  that  I 
ii/ally  don't  know  who 
slat  led  it,  nor  did  I  know  at 
the  time,  nor  did  he,  but  fight 
we  did,  as  kids  will  often  do, 
and  it  was  a  lulu. 

We  invited  each  other  to 
step  outside  into  the  hallway, 
and  had  at  it  for  an  hour  or 
more  while  Jim  (he  was  in 
charge  of  the  radio  room  and 
was  I  he  only  adult  to  figure 
into  all  this  nonsense)  re- 
mained discreetly  on  the 
other  side  of  the  door.  Bob 


was  a  much  better  scrapper 
than  I,  but  I  was  too  stupid 
to  give  in.  We  had  at  it  till  we 
both  were  exhausted,  called  a 
truce  to  rest  (during  which 
period  Bob  offered  some 
constructive  criticism  to  my 
lousy  pugilistic  techniques), 
and  then  had  at  it  again. 
Bob's  pointers  were  helpful, 
but  not  helpful  enough.  I  still 
got  the  worst  of  it. 

The  other  members  of  l he 
radio  group  had  long  since 
gone  home,  and  Jim,  tired  of 
sitting  there  by  himself, 
called  us  in  to  cool  off.  I  sal 
wearily  down  on  one  end  of 
the  bench  by  the  code  prac- 
tice table,  feeling  very  sorry 
for  myself  and  hoping  ihe 
world  would  share  ihe 
sentiment.  Bob,  feeling  brisk 
after  his  pleasant  exercise, 
chatted  for  a  while  with  Jim 
and  then  switched  on  the  old 
Hallicrafters  HT-9  transmitter 
and  started  calling  CQ. 

As  I  watched  that  very 
despicable  person,  at  that 
moment  the  world's  meanest 
bully,  operating  the  radio 
station  by  himself,  1  could 
feel  the  hairs  on  the  back  of 
my  neck  bristle  wjth  resent- 
ment.   I   hadn't  even  known 


there  was  a  transmitting 
station  in  that  room,  let  alone 
that  there  was  anybody  able 
to  operate  one.  I  had  heard  of 
radio  amateurs.  My  brother 
(who  never  exaggerated  or 
told  a  lie)  had  said  you 
needed  a  license  to  use  one  of 
those  things.  And  to  get  that 
license  you  had  to  know 
Morse  code  (at  least  750 
words  per  minute)  and  take 
an  exam  consisting  of  eight 
million  questions  made  up  by 
Dr.  Einstein,  while  the  FCC 
examiner  stood  behind  you 
with  a  bullwhip  waiting  for 
you  to  make  just  one  little 
mistake.  Surely  such  a  thing 
was  out  of  the  question  for 
me.  Yet  here  was  that  terri- 
ble, horrible,  rotten,  no  good, 
ry  bad  person,  and  he'd 
made  it. 

I  don't  know  of  anybody 
in  the  amateur  radio  hobby 
that  began  without  the 
assistance  of  another  ham. 
But,  however  much  help  is 
offered  from  another,  there  is 
a  moment  when  An  individual 
has  to  act  on  his  own  if  the 
thing  is  ever  to  happen.  When 
that  moment  comes  you 
often  don't  realize  it  or 
ponder  on  the  possible  far- 
reaching  consequences.  When 
I  turned  around  in  my  seat, 
donned  a  pair  of  headphones 
and  picked  the  card  con- 
taining Group  I  of  radio- 
telegraph code  characters,  I 
took  the  first  halting  step  on 
a  road  that  hasn't  come  to  an 
end  after  25  years.  There  was 
no  thought  of  a  license  —  just 
blind  ragp  and  a  reckless  vow 
to  match  anything  that  guy 
could  do  or  die  trying, 

Strangely  enough,  the 
enemy  proved  to  be  a  friend, 
although  I  didn't  really 
appreciate  it  at  the  time.  Half 
helping,  half  mocking,  Bob 
kept  me  mad  enough  to  keep 
at  it.  He  would  sit  down  at 
the  key,  betting  that  I 
couldn't  copy  whatever  insult 
he  could  think  to  translate 
into  dots  and  dashes.  For  the 
lime,  Jim  kept  an  eye  on  the 
progress  t  but  olherwi 
stayed  out  of  it.  Once  in  a 
while  he  would  sit  down  at 
ihe  key  himself  and  give  me 
some  real  practice. 
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The  more  I  stuck  with  it, 

ihe  more  Bob  seemed  ready 
to  encourage.  Bit  by  bit  the 
resentment  died  away  to  be 
replaced  by  a  growing  friend- 
ship. (Besides,  I  had  reached 
the  conclusion  that,  as  a 
friend,  this  guy  would  be  far 
less  hazardous  to  the  health,) 
Jim  entered  the  scene  more 
and  more  until  I  had  the  code 
pretty  well  memorized.  Then 
he  saw  to  it  that  practice 
continued  every  time  I 
showed  up.  I  don't  know  how 
many  hours  I  spent  there 
with  the  phones  on,  copying 
code  through  the  din  and 
racket  that  is  a  way  of  life  in 
a  boys  club.  But  one  day,  out 
of  a  clear  blue  sky,  Jim 
casually  asked  me,  "When 're 
you  going  up  for  your  ticket, 
Willie?" 

That  was  the  first  time 
anybody  had  even  so  much  as 
implied  that  such  a  thing 
could  so  much  as  be  within 
reach*  1  pondered  for  a 
moment  on  my  brother's 
sadistic  description  of  the 
exam,  then  answered,  "I 
dunno,  maybe  some  day  if  I 
ever  get  good  enough  at  the 
code  *  * .  ** 

"What  the  hell  are  you 
talking  about?  You  only  have 
to  copy  five  words  a  minute, 
and  youVe  doing  better  than 
that  now!" 

Well,  now,  this  put  things 
into  an  entirely  different 
light  I  pondered  on  Jim's 
remark  for  a  while,  and  then 
timidly  asked  about  the 
written  exam.  That,  accord- 
ing to  Jim,  was  nowhere  near 
the  tor  lure  session  I  thought 
it  was.  In  fact,  Jim  {who  by 
then  had  had  a  fair  amount  of 
time  to  estimate  my  learning 
ability)  felt  I  could  be  ready 
for  the  exam  in  a  month  or 
so.  That  did  it.  I  strode  over 
to  the  calendar,  pointed  to  a 
date  now  long  since  for- 
gotten, and  announced  that 
that  was  when  I'd  go  up  for  a 
ticket  1  left  that  night  feeling 
ten  feet  talL 

Back  in  1951,  the  Novice 
class  license  was  com  par* 
atively  new.  You  had  to  take 
the  e\am  at  the  FCC  office. 
Nowadays,  you  can  lake  it  by 
mail.  It  was  gpod  for  only  a 


year,  and  after  that  you  had 
to  have  a  higher  grade  license 
or  forget  it 

Well,  I  began  cramming, 
Jim  had  one  of  the  boys  in 
the  typing  class  type  out  a 
copy  of  the  questions  and 
answers  from  the  club's  only 
copy  of  the  license  manual, 
and  I  was  on  my  way.  Bob,  in 
his  half-friendly,  half-antag- 
onistic way,  kept  prodding 
me  on  the  questions  until  I 
had  the  answers  memorized 
verbatim.  Most  of  the 
members  of  the  group  would 
leave  by  8:30  or  so,  and  then 
Bob,  jim,  and  I  would  remain 
until  the  club  was 
ready  to  close  at  9:30.  Some- 
times we'd  chat  about  the 
various  operating  techniques 
and  the  ins  and  outs  of  ham 
radio  in  general.  Sometimes, 
and  it  was  bending  the  rules 
Just  slightly,  jim  would  let 
me  try  calling  an  occasional 
CO*  which  occasionally  was 
gratified  with  a  QSO.  All  in 
all,  W1MOS  (the  boys  club 
station  callsign)  got  quite  a 
workout. 

The  big  day  finally  came.  I 
went,  completely  solo,  to  the 
Customs  House  in  Boston, 
feeling  very  adventuresome, 
and  requested  a  Novice  exam. 
The  application  in  those  days 
was  four  pages  long,  and  it 
had  to  be  notarized.  Luckily, 
I  had  some  change  in  my 
pocket,  and  the  notary  in  a 
nearby  bank  only  charged 
fifty  cents  for  his  service.  The 
test  itself  was  uneventful.  Jim 
and  Bob  had  done  their  work 
well.  The  examiner  quietly 
announced  that  I'd  passed 
and  would  have  a  license  in 
about  eight  weeks. 

Now,  getting  a  license  is 
one  thing;  getting  on  the  air  is 
quite  another.  This  is 
especially  so  when  you're 
fifteen  years  old,  live  in  an 
apartment  house  in  the  inner 
city,  and  your  parents  are 
struggling  to  recover  from 
financial  disaster.  In 
Massachusetts  nobody  will 
hire  a  kid  under  sixteen,  and 
you  can't  earn  enough  money 
to  outfit  an  amateur  radio 
station  delivering  newspapers. 
However,  the  club  was  there, 
and    I    got  enough  operating 


satisfaction      operating 
W1MOS. 

Then  came  the  end  of  an 
era.  We  moved  from  the 
Charles  town  area,  which  we 
had  universally  despised,  to 
another  neighborhood  con- 
siderably removed  from  the 
boys  club,  I  was  then  wholly 
on  my  own  to  either  sink  or 
swim.  Now,  there  was  no  way 
in  sight  to  buy  a  rig,  so  my 
only  alternative  was  to  build 
one.  Somewhere  along  the 
way  Pd  formed  the  notion 
that  a  radio  amateur  had  to 
be  able  to  build  all  his  equip* 
ment,  if  necessary,  without 
following  some  one  else's 
circuit. 

The  public  library  now 
became  my  retreat,  I  must 
Jiave  read  every  elementary 
book  on  radio  communi- 
cation they  had  from  cover  to 
cover.  I  had  accumulated  a 
few  junk  parts  and  with  these 
began  experimenting.  An  old 
wood  base  with  a  tube  socket 
mounted  on  It  became  my 
classroom,  as  circuit  after 
circuit  was  tried  out  with  no 
direction,  rhyme  or  reason 
behind  my  experiments.  We 
moved  a  second  time  and, 
wonder  of  wonders,  there  was 
an  old  radio  in  the  attic  with 
a  shortwave  band  on  it.  It  had 
no  CW  oscillator,  but  a  near- 
by U.S.  Navy  station  was  on 
the  air  every  night  sending 
out  code  groups  at  about 
fifteen  words  a  minute- 

Well,  after  an  unbelievably 
long  time,  and  after  two  tries, 
I  finally  had  my  General  class 
license,  but  no  operating 
station.  The  attic  was  a  saving 
grace  here  because  I  had  a 
place  to  linker  Jim  was  still 
available.  We  had  countless 
conversations  by  telephone, 
no  question  being  too  much 
for  him  to  answer,  I  built  a 
receiver,  and  began  exploring 
the  shortwave  bands  myself. 
That  receiver,  incidentally, 
was  a  sight  to  behold.  It  was 
buitt  in  an  old  wood  box  that 
the  attic  had  coughed  up, 
with  a  type  27  tube  in  the 
detector  stage,  a  957  acorn 
tube  amplifier,  and  a  6F6 
output  stage.  It  was  enough 
to  make  any  engineer  vomit, 
but     I'd    built    it,    and     it 


worked. 

For  a  transmitter  I 
hatched  up  a  two  tube  oscil- 
lator with  a  home  brew 
power  supply,  which  gave  out 
an  unknown  number  of 
Watts*  Our  yard  was  just  big 
enough  to  squeeze  in  a 
quarter  wavelength  of  wire 
(with  the  consent  of  a 
neighbor  who  let  me  anchor 
one  end  on  his  roof).  I  fed  it 
with  a  length  of  twisted  pair 
and  a  series  tuned  circuit. 
Had  1  then  known  what  I 
know  todayj  I  might  not  have 
even  tried  to  get  on  80 
meters.  But  1  was  blissfully 
ignorant  and,  with  much 
paiirnt  advice  from  Jim  over 
the  phone,  I  finally  made  my 
first  two-way  contact  over  a 
full  mile  distance  with 
W1YOR. 

That  was  a  long  time  ago. 
An  awful  lot  of  water  has 
gone  over  Niagara  since  then. 
I  suppose  I  could  go  on  and 
mention  the  nine-year-old 
through  whose  relatives  I 
landed  my  first  job  in  the 
field,  but  I  think  this  is  the 
place  to  stop.  Maybe  some 
Novice  struggling  to  get  on 
the  air  can  take  heart  and 
realize  that  sometimes  the 
impossible  can  be  accom- 
plished if  you  try  hard 
enough.  Amateur  radio  has 
been  good  to  me  —  it  has  led 
me  into  a  profession  that  has 
been  my  bread  and  butter  for 
over  20  years,  and  has  pro- 
vided an  endless  challenge  to 
do  the  near  impossible. 

Jim  W1MCR  has  long 
gone.  Bob  W1TUH  lives  in 
Connecticut,  and  IVe  only 
heard  from  him  once  in  the 
past  decade.  But  I  very  often 
find  my  thoughts  turning  to 
thai  room  in  the  old  boys 
club  where  a  kindly  old  man, 
a  spirited  rival,  and  countless 
peoples1  donations  to  the 
Community  Fund  all  came 
together.  I  owe  Jim  a  debt  I 
can  never  repay,  except 
possibly  by  steering  some 
other  smart  atecky  kid  into 
the  hobby.  Somehow, 
though,  I  don't  think  I'll  ever 
recapture  that  sense  of 
mystery  and  adventure  that 
accompanied  my  taking  that 
first  step.  ■ 
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John  P.  Franklin  K6LUA 
1074  Cheltenham  Rd. 
Santa  Barbara  CA  93105 


All  About 


SCTS 


--  subaudible 


continuous  tone  sque 


Su  baud*  ble  continuous 
tone  squelch  has  been 
used  for  years  in  commercial 
two-way  radio  systems  to 
allow  multiple  users  on  a 
single  radio  channel  or  repeat- 
er. Most  of  these  units  use 
either  mechanical  reeds  or  a 
crystal  or  ceramic  resonator 
which  must  be  changed  if  a 
change  in  subaudible  tone  is 
necessary,  A  new  resonator 
can  cost  all  the  way  from 
three  dollars  to  twenty  dol- 
lars, depending  on  the  type 
used. 

The  development  of  mul- 
tiple op  amps  in  one  IC  pack- 
age has  made  construction 
of  high  Q  active  filters  in  a 
small  space  an  easy  project,  A 
high  Q  active  filler  is  the 
heart  of  this  CTSS  encoder- 
decoder- 

Audio  is  taken  from  the 
discriminator  or  high  side  of 
the  volume  control.  The  high 
input  impedance  will  not  load 
the  discriminator,  so  it  is  not 
necessary  to  modify  the  re- 
ceiver circuitry.  The  low  pass 
filter  consisting  of  Q1  andQ2 
passes  only  the  audio  below 
about    240  cycles   to    IC2A. 
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This  amplifies  the  low  fre- 
quencies and  feeds  amplifier 
IC2Bf  which  in  turn  feeds  a 
dual  diode  limiter.  With  all 
low  frequencies  being  limited 
to  .7  volts  peak-to-peak,  a 
voltage  divider  consisting  of 
R15  and  R16  feeds  a  small 
amount  of  this  low  frequency 
audio  to  the  input  of  the 
active  filter,  It  is  most  impor- 
tant that  only  enough  audio 
be  fed  to  the  active  filter  so  it 
will  not  limit  on  anything 
except  the  frequency  to 
which  it  is  tuned. 

The  active  filter,  which  is 
of  the  "Biquad"1  type, 
consists  of  three  op  amps, 
IC1A,  IC1B  and  IC1C  Tun- 
ing is  done  using  the  twenty 
turn  trimpot  R30,  and  the 
course  range  is  determined  by 
R31 .  The  active  filter  ampli- 
fies only  the  frequency  to 
which  it  is  tuned,  plus  or 
minus  about  one  half  cycle. 
The  output  of  the  filter  is 
rectified  by  diodes  CR3  and 
CR4.  Any  time  the  proper 
tone  is  received,  the  dc  devel- 
oped across  these  diodes  will 


operate  comparator  IC1 D. 
When  the  comparator  sees 
sufficient  voltage  from  the 
diodes  it  will  cause  Q4  to  be 
turned  on  via  Q3+  Therefore, 
when  the  proper  tone  is 
received,  the  collector  of  Q4 
will  be  pulled  to  ground.  The 
comparator  has  some  built-in 
hysteresis,2  consisting  of  R1 5 
and  R16,  This  hysteresis  will 
cause  the  transistor,  Q4,  to  be 
turned  on  only  when  the 
output  of  the  active  filter  is 
about  six  volts  peak-to-peak. 
Once  turned  on,  Q4  will  not 
turn  off  until  the  output  of 
the  filter  is  down  to  about 
three  volts  peak-to-peak.  This 
prevents  the  decoder  from 
chattering  on  an  incoming 
signal,  thus  turning  the  re- 
ceiver audio  on  and  off, 
which  can  be  very  annoying. 
To  cause  the  unit  to 
encode,  or  oscillate,  audio 
must  be  fed  from  the  output 
of  the  filter  back  to  the 
input  In  the  "mike  hungup" 
position,  05  is  conducting 
hard  because  it  Es  forward 
biased  and  shorts  the  output 


of  R6  to  ground,  thus  not 
allowing  any  output  from  the 
filter  to  be  fed  back  to  pin  6 
of  IC2B.  Also,  transistor  Q7 
is  reverse  biased,  allowing 
incoming  audio  to  be  fed  to 
pin  6  of  IC2B.  When  the  mike 
is  picked  up,  Q7  is  forward 
biased,     shorting     incoming 

audio  to  ground,  and  Q5  is 
reverse  biased  allowing  out- 
put from  the  filter  to  reach 
pin  6  of  IC2B.  R16  is  critical 
In  value  so  that  just  the  right 
amount  of  feedback  will 
occur.  This  is  important  so 
the  unit  will  oscillate  on  the 
same  frequency  it  decodes.  If 
IC2B  is  saturated  too  much, 
the  frequency  will  be  differ- 
ent due  to  the  amount  of 
time  it  takes  the  op  amp  to 
come  out  of  saturation.  The 
output  of  the  active  filter  is 
also  fed  to  transistor  Q8, 
which  serves  as  isolation  for 
the  audio  output  to  the  trans- 
mitter. The  output  level  is 
controlled  by  RI5,  which  is 
the  emitter  resistor  for  Q8,  If 
the  output  is  going  to  be  fed 
into  a  high  impedance  modu- 


lator, it  might  be  wise  to 
increase  the  value  of  R20  so 
the  transmitter  circuit  will 
not  be  loaded.  Try  to  avoid 
feeding  a  low  frequency  tone 
such  as  this  one  into  a  micro- 
phone input  as  it  is  possible 
the  microphone  amplifiers 
will  not  pass  such  a  low 
frequency.  If  possible,  feed 
this  audio  directly  into  the 
modulator  after  the  mike 
amplifier. 

The  printed  circuit  layout 
is  for  a  Johnson  550  or  557 
radio.  The  unit,  of  course, 
can  be  used  with  almost  any 
radio,  and  has  been  used 
successfully  with  the  General 
Electric  Progress  Line  450 
units,  GE  Master  and  the  new 
Johnson  558.  When  used  on 
the  558,  il  is  necessary  to 
reverse  the  operation  of  the 
decoder  as  the  558  requires 
the  ground  to  be  released  on 
incoming  tone  to  unmute  the 
receiver,  whereas  the  557 
requires  a  ground  to  be  made. 
This  is  easily  done  by  substi- 
tuting a  five  volt  zencr  diode 
for  R10,  and  using  a  2N3906 
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would  be  to  increase  R14  or 
decrease  R15  in  the  feedback 
circuit  of  IC2A. 

A  low  pass  filter  is  includ- 
ed on  the  layout  which  can 
be  used  in  the  receiver  section 
of  the  550  or  557  to  filter 
audio.  If  a  filter  is  not 
wanted,  then  it  will  be  neces- 
sary to  instill  a  jumper  in 
place  of  the  filter  to  provide  a 
path  for  the  audio  in  the 
receiver.  For  most  applica- 
tions, the  encoder-decoder 
can  be  built  on  a  single-sided 
board,  but  if  it  is  to  be 
installed  in  a  550  or  557, 
then  a  double -sided 
board  should  be  made  to 
provide  pins  on  the  plug  on 
the  component  side  of  the 
unit.  Wires  should  be  soldered 
through  as  the  spring  connec- 
tions on  the  plug  in  the  John- 
son won't  make  good  contact 
If  only  the  plug  pins  on  the 
transmitter  side  are  used. 

It  is  inportant  to  use  the 
most  stable  capacitors  that 
can  be  found  in  the  active 
filter  section.  The  .022  uF 
capacitors  used  in  this  unit 
are  Cornell  Dubilier 
WMF1S22.  The  same  pre- 
caution should  be  observed 
with  the  resistors  in  the  active 
filter  section.  If  the  unit  is  to 
be  used  to  tock  up  a  repeater, 
it  might  be  wise  to  increase 
R16  somewhat  to  decrease 
the  Q  of  the  filter  so  it  can  be 
activated  by  encoders  that 
may  be  slightly  off  frequen- 
cy. A  number  of  these  units 
have  been  constructed  and 
are  presently  in  use  in  some 
commercial  radio  systems, 
and  they  have  performed 
quite  welL  There  are  many 
uses  for  this  unit  other  than 
locking  up  radios.  The  active 
filter  itself  can  be  very  handy 
for  picking  tones  out  of 
noise.  The  unit  makes  a  stable 
single  tone  oscillator,  and,  by 
changing  the  capacitor  values, 
the  frequency  range  of  the 
unit  can  be  increased  greatly. 
The  low  pass  filter  can  also  be 
used  separate!  y,  as  can  the 
limiter.  ■ 


in  place  of  Q3.  Also,  when 
using  the  unit  with  a  high 
input  level,  such  as  on  the 
558,  it  is  sometimes  necessary 


to  put  a  resistor  in  series  with 
the  input.  Depending  on  the 

peak-to-peak     level     of     the 
input  audio,  the  resistor  value 


can  be  determined  by  experi- 
mentation. On  the  558,  a 
good  value  would  be  about  1 
megohm.      An      alternative 
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BUT  IT'S  STILL 
GOT  THAT  OLD 
P-7  PHOSPHORUS! 
TUBE  THAT 
WIPES  THE 
PICTURE  ON? 


NO,  JIM.  THAT'S  THE  BIG- 
DIFFERENCE.  THE  NEW  ROBOT 
400  CONVERTER  QiVES  YOU  AN 
SSTV  PICTURE  THAT  DOESN'T  FADE, 
AND  HAS  THE  SAME  BRILLIANCE 
AS  ON  YOUR  HOME  TV  SET. 
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THEN,  JIM.    IT'S  A 
WHOLE  NEW  BALL&AME. 


oo 


ooo 

ooo 


m/m 


is 


\\uinwun\tmj_; 


\\?4& 


>OU  MEAN  YOU 
CAN  SEE  IT  IN 
NORMAL  ROOM  LIGHT 


HEY/ THIS 

MONITOR. 

IS  A  HOME 

TELEVISION 

SET/ 


THAT'S  RIGHT/  WITH  THE  NEW 
ROBOT  400  CONVERTE  R 
THE  PICTURE  CAN  BE  DISPLAYED 
ON  ANy  HOME  SET*  OR 
CLOSED  CIRCUIT  TV  MONITOR. 
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THEN  ALL  YOU  HAVE 
TO  BUY  IS  THE  ROBOT 

400  CONVERTER, 
CONNECT  IT  TO  YOUR. 
HOME  TV  SET  AND  YOU'VE 
GOT  AN  SSTV  STATION. 
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WRITE  TODAY 
FOR  YOUR 
SSTV  FACT 
PACK  FROM 
ROBOT  IT'S 
FREE,  AND 
TELLS  YOU 
ALL  ABOUT 
SSTV. 
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The  Robol  400  Converter  can  be  connected  to  the  antenna  terminal  of  a  home  TV  set  by  means  of  the  Robot  RF  Adapter  Kit  option  for  $25 


Robert  J.  Souza  WA1MXV 

46  Fielding  Street 

New  Bedford  MA  02745 


Rotary 

Autopatch  Dialer 


--  interface  repeaters 

and  old  phones 


Many  repeaters  use 
touchtone*  pads  for 
control  1  unctions  and  auto- 
patch  dialing.  Some  tele- 
phone exchanges,  however, 
still  use  the  rotary  dialing 
technique*  With  rotary 
dialing,  the  telephone  circuit 
is  broken  a  number  of  times 
corresponding  to  the  number 
being  dialed  by  a  mechanical 
switch  in  the  telephone  dial. 
If  you  dial  a  "4",  for 
example,  the  circuit  is  broken 
four  times.  Fig.  t  shows  the 
timing  involved  in  dialing  a 
phone  number.  The  advent  of 
touchtone  dialing  makes  the 
rotary  system  a  bit  archaic, 
but  it  is  sure  to  be  with  us  for 
some  time  to  come,  especially 
in  the  more  rural  areas, 

To  remain  compatible 
with  touch  tone-oriented 
systems,  repeaters  in  areas 
where  touchione  dialing  is 
not  available  may  convert  the 
incoming  tone  pairs  to  a 
series  of  pulses  in  order  to 
dial    the    autopatch.    To   be 


•AT&T  trademark 


convenient,  the  converter 
should  be  fully  automatic; 
that  is,  the  mobile  operator 
should  be  able  to  access  the 
patch,  dial  the  number  (as 
fast  as  he  or  she  wishes),  and 
make  the  call  without  having 
to  go  through  any  special 
procedures  just  because  a 
t  ouchtone-to-rotary  conver- 
sion is  involved* 

The  design  of  a  good 
touchtone-to-rotary  converter 
can  be  quite  time-consuming. 
The  dialer  should  begin 
dialing  as  soon  as  the  first 
digit  is  entered.  Since  the 
operator  can  punch  in  the 
digits  much  faster  than  the 
rotary  system  can  dial  them, 
some  type  of  FIFO,  or  First* 
In,  First-Out  memory  must 
be  included.  The  decoded 
tones  must  be  stable  and 
glitch  free  before  being 
presented  to  the  dialer,  or  a 
misdial  will  occur.  The  point 
here  is  that  designing  the 
thing  can  get  somewhat 
messy,  if  not  expensive,  A 
commercial  touchtone-io- 
roiary  decoder  sells  for  about 
$200. 


Recently,  Motorola  an- 
nounced the  MCI  4409 
binary-to- phone  pulse  con* 
verter  subsystem  shown  in 
Fig,  2,  This  chip  is  part  of  a 
two-chip  system  which  is 
designed    to    replace    a    tele- 


phone dial  with  a  touch  tone- 
like keyboard.  This  chip  is 
just  what  the  doctor  ordered 
for  a  rotary  autopatch.  The 
one  CMOS  integrated  circuit 
will  accept  a  four-bit  BCD 
number  and  convert  it  to  dial 
pulses  compatible  with  the 
Bell  System.  The  14409  has 
its  own  onboard  clock  and 
will  dial  up  to  a  16-digit 
number.  The  numbers  may  be 
input  at  rates  over  1000 
digits/sec. 

I  got  one  of  these  chips  as 
soon  as  I  heard  about  it,  and 
bread  boarded  the  circuit 
shown  in  Fig.  3,  The  circuit 
has  the  following  features: 

1)  Only  9  ICs  excluding 
the  PLL  tone  decoders; 

2)  Access  patch  with  *  for 
one  second,  clear  with  #  for 
one  second; 

3)  Automatic  timeout  and 
hangup  if  patch  left  on  for 
more  than  five  minutes; 

4)  Will  take  touchtone 
input  as  fast  as  any  human 
can  punch  it  in* 

Circuit  Description 

Since  this  is  not  meant  to 
be  a  construction  article,  the 
PLL  tone  decoder  circuit  is 
not  shown.  Two  very  good 
articles  on  touchtone  de- 
coders have  appeared  re- 
cently, and  those  who  are 
interested  may  refer  to 
them.1 '~ 
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I  decided  to  use  a  1702A 
erasable  PROM  to  encode  the 
PLL  outputs.  Although  this 
was  a  bit  more  expensive,  I 
did  it  for  two  reasons  —  the 
1 702 A  and  programmer  were 
available,  and  it  eliminated 
three  or  four  ICs,  In  my 
opinion,  every  IC  eliminated 
from  a  circuit  eliminates  14 
or  16  chances  for  a  wiring 
error.  Fig.  4  shows  the  data  I 
programmed  into  the  ROM. 
Data  bits  D7-D4  form  the 
BCD  output  to  the  14409 
dialer  chip.  Bit  D3  is  the  data 
strobe,  DSTRB,  It  is  high 
when  any  of  the  bits  D7-D4 
are  high,  so  actually  it's  the 
logical  OR  of  these  bits.  This 
is  an  example  of  the  imple- 
mentation of  a  bit  of  combi- 
national logic  (gating)  with 
firmware  (a  PROM  program). 
Bit  DI  is  the  touch  tone  #  and 
DO  is  the  *.  Bit  D2  is  the 
control  strobe,  CTLSTB,  the 
logical  OR  of  bits  0  and  1 . 

The  patch  works  like  this: 
When  a  touchtone  *  is  input 
(1209  and  941  Hz),  PROM 
bit  DO  and  CTLSTB  both  go 
high.  The  0-1  transition  of 
CTLSTB  fires  one-shot  U3A, 
After  about  one  second,  U3B 
fires.  If  CTLSTB  is  still 
present,  gates  U4A  and  U4B 
are  enabled.  Pin  6  of  U6A 
goes  low,  bringing  dialer  chip 
input  CRQ  {call  request)  low. 


Output  OPL  goes  high,  effec- 
tively "taking  the  phone  off 
the  hook/'  The  555  timeout 
timer  is  also  triggered  at  this 
time-  Note  that  if  CTLSTB 
doesn't  remain  hi^i  for  at 
least  one  second,  none  of  the 
above  will  happen  and  the 
patch  will  remain  in  the 
standby  mode. 

After  the  patch  has  been 
accessed  and  the  operator 
hears  a  dial  tone,  he  or  she 
begins  punching  in  the  digits. 
Say,  for  example,  a  "7"  is 
dialed.  This  causes  PROM 
outputs  06,  D5,  D4  and 
DSTRB  to  go  high.  Whenever 
DSTRB  is  high,  the  debounce 
counters  U6  and  U7  begin  to 
count.  They  are  driven  by  the 
16  kHz  clock  output  of  the 
MCI  4409.  If  at  any  time 
DSTRB  goes  low,  the 
counters  are  cleared.  This 
would  happen,  for  example, 
if  the  decoders  gl itched  on  a 
noise  spike.  When  DSTRB 
goes  hig|h  and  remains  high, 
the  counters  count  up  to  a 
count  of  128,  corresponding 
to  a  time  interval  of  about  4 
ms.  When  the  count  of  128  is 
reached,  USB  and  U6  gen- 
erate a  strobe  signal  to  the 
MCI 4409,  which  causes  it  to 
input  the  data  present  in  its 
input  data  lines  and  begin 
dialing.  The  counters  are 
disabled   on    the  clock  pulse 


after  the  strobe  is  generated. 
{The  741 61  s  have  an  asyn- 
chronous clear,  but  the 
enable  inputs  are  syn- 
chronous. This  means  that  if 
the  CLR  input  is  brought 
low,  the  outputs  go  to  0000 
immediately,  but  disabling  the 
counter  by  bringing  ENTand 
ENP  low  does  not  halt  the 
count  until  the  next  clock 
pulse,) 

What  this  all  boils  down  to 
is  that  the  two  counters 
debounce  the  data  from  the 
PROM   and  require  it  to  be 


stable  for  4  ms  before 
strobing  it  into  the  dialer 
chip. 

After  the  call  is  com- 
pleted, the  operator  presses  # 
to  clear  the  patch.  It,  too, 
must  be  held  for  one  second. 
If  the  mobile  op  is  long- 
winded  or  the  patch  gets 
hung  up  somehow,  the  555 
timeout  timer  will  hang  up 
the  patch  after  about  five 
minutes  by  clearing  the  latch 
formed  by  USA  and  U4C- 

Doing  It  Legit 

The  dialer  may  be  legally 
installed  at  the  repeater  by 
having  the  telephone  com- 
pany install  a  Bell  type  CDS 
coupler  at  the  repeater  site. 
The  dialer  connects  to  the 
CDS  as  shown  in  Fig.  3.  A 
conventional  audio  hybrid 
phone  patch  connects  to  the 
terminals  marked  "trans* 
mission  circuit" 

I  would  certainly  be  inter- 
ested in  hearing  from  anyone 
who  has  or  builds  an 
MCI  4409-based  rotary  dialer. 
Best  of  luck  with  this  slick 
chip!  ■ 
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Address 

Data 

Touchtone 
Digit 

00111101 

00001000 

0 

01110011 

00011000 

1 

01110101 

00101000 

2 

01110110 

00111000 

3 

01101011 

01001000 

4 

01101101 

01011000 

5 

01101110 

01101000 

6 

01011011 

01111000 

7 

01011101 

10001000 

8 

01011110 

10011000 

9 

00111011 

00000101 

m 

00111110 

00000110 

# 

A  7       grounded 

D7 

BCD  8 

A6       941  Hz 

D6 

BCD  4 

A 5        852  Hz 

D5 

BCD  2 

A4        770  Hz 

D4 

BCD  1 

A3       697  Hz 

D3 

DSTRB 

A2      1209  Hz 

D2 

CTLSTB 

A1      1336  Hz 

D1 

# 

AO        1447 

DO 

• 

Fig.   4.    ROM  program  (data  in  all  addresses  not  shown  is 
00000000). 
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HOUND 


WORLD  (RUM 


Meet  adventure  head  on! 

Rapa.  Tahiti,  Moorea,  Galapagos, 
Zanzibar,  Devil's  Island,  Madagascar, 
Martinique,  Samoa,  Tutuila,  Danger  Island 

aboard  the  world  famous  motor  sailer  Yankee 
Trader. 


li 


* 


/ 


6 


;f^% 


.-+■ 


t  _* 


^  ^  >* 


SPECIAL  HAM  DISCOUNT 
Send  me  your  color  brochure  on  10  day  'barefoot'  vacations  from  $230 


Vimc 


Aiklrtrss 


Cilv 


Stale 


Zip 


Windjammer  Cruises. 

Post  Office  Box  120  Dept.  00,  Miami  Beach,  Florida  33139. 
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KLM 


presents. . . 

KR-400,  precision' 

built  azimuth 
rotator  at  a  very 
reasonable  price. 


Rotation  rate:  one  minute  for  360 - . 

Husky  disc  brake  on  motor  holds  antenna 
column  securely,  prevents  wind-milling. 

Supports  400  lbs  (181  KG)  vertical  weight. 

Accommodates  masts  1 .5  to  2.5  inches  in 
diameter  (38  to  63.5  mm). 

Limit  switch  cuts  off  motor  at  360"  rota- 
tional extremes,  prevents  line  "wrap-up". 

6-wire  control  cable  (not  supplied). 

Precision  aluminum  die  casting. 

Stainless  steel  hardware. 

115VAC,  50-60Hz.40VA. 

Shipping  weight:  1 8  lbs  (8. 1 6  KG). 

Also  available:  KR-500,  heavy-duty 
elevation  rotator. 


KR-400,  a  high  quality  rotator  for  VHF  and  UHF  arrays 
or  most  3  element  multi-band  HF  beams/ 

Motor  housing  and  mast  clamp  assembly  are  precision,  corrosion- 
resistant  aluminum  die  castings,  heavily  reinforced  at  stress 
points.  Mast  clamp  assembly  has  slotted  bases  and  takeups  to 
adjust  for  various  mast  diameters.  Motor  housing  base  has  4 
tapped  mounting  holes  at  90L  spacing  on  2.342"  {59.5mm)  radius. 

Assembly  is  protectively  coated;  motor  housing,  control  cable 
entry  box  sealed  against  moisture.  Stainless  steel  hardware. 

Professional  looking  control  unit  blends  with  any  decor,  has 
illuminated  meter  scale  calibrated  in  degrees  which  tracks 
with  rotary  potentiometer  in  rotator  housing.  Solid-state 
bridge  circuitry  is  voltage  regulated  to  maintain  meter 
accuracy.  Hold  down  push  switches  control  rotation  direction. 

Model  KR-400  rotator  is  precisbn  constructed  for  long, 
trouble-free  operation . . .  price-wise  is  without  equal. 


*KLM  HO- 1 500.  heavy  duty  rotator  is  available  for 
'Xmas  trees,"  40  meter  beams  or  other  la/ ge  antennas 


At  your  dealer.  Write  for  brochure, 


109.95 


KLM. 


electronics,  inc. 


1 7025  Laurel  Road.  Morgan  Hill.  CA  95037  (408)  779-7363 


EVER  WISH  YOUR  RECEIVER 
COULD  HEAR  THE  WEAK  ONES? 

Almost  every  Amateur  and  commerce! 
VHF  UHF  receiver  can  be  more  sensitive 
with  these  popular  preamps  Over  7000 
in   use  throughout   (he  world* 


PS  KIT  $7.95 


PI*  W/T       16,95 


Recommended  for  mounting  inside  transceivers 
—  only  1/2  x  2-3/8  inch** 


MODEL 

RANGE 

P8-30 

20-831*  Hi 

P8-15Q 

83-190  MHi 

PB-220 

220-230  MHz 

P16  (WA) 

Gsve  #*ocfr  freq. 

P9  KIT  $9.95  P14  W/T  $19.95 

Premium  modef  where  space  permit*  — 
1-1/2  *  3  incliej.    ideal  for  OSCAR! 


MODEL 

P9-3Q 
P9-150 
P9-220 
P14  (W/T) 


RANGE 

26-08  MNs 
88-172  MHi 
172-230  MHz 
Give  exact  freq 


P15   KIT  $15,95 
P35  W/T  *34.95 

m  Available  for 
any  bono" 
380-520  MHz 

•  20d&ga1n 


VHF  AND  UHF  CONVERTERS 


i  Low  notse  FET 

Front  end 
t  All  common  Ws 
i  Great  for  OSCAR  I 
t  Low  power  drain 
t  Crystals  available 

for  any  desired  freq  scheme 

MODEL   C25  VHF  CONVERTER  KIT  (shown) 

$25.95 

•  Models  for  2Mf  6M,  10M,  220  MHz,  air- 
craft, com* I,  etc*    *  Stable  cescoae  rf  stage 

•  0.3-0.5  uV  sensitivity    *  10-20  dB  gain 

•  Compact  2-1/2  *  4-1/2"  pcb   *  Any  W 
10-50  MHz    ■  Featured  In  HR  mag  article 

MODEL  U2CM50  UHF  CON  VERT  ER     $19.95 

•  For  432-435  MHz  sib,  atv,  OSCAR,  450 
MHz  Fm,  aircraft,  com'l#  etc.  •  Economy 
converter    *  Use  with  P15  Preamp  For  optimum 

performance    *  Any  T-f  10-160  MHz 


XTAL  (either  of  above) 


FM/CW  TRANSMITTER  KITS 


200   MW  EXCITER  MODULE   KITS 

T40-11    Eleven  Channel  Exciter  for  2M, 

6Mf  or  220  MHz S39.95 

T40-1    One  Channel  Exciter.....    34.95 


T20   Tripler/Driver    Module    Kit.    150    mW 
2M  input  200  mW  450  MHz  output     $19.95 


fffffffftrrrrrrr 


RF  POWER  AMPLIFIER   MODULES 

•  NO  TUNING   aVSWR  PROTECTED 

•  150  MW  DRIVE    •  COMPLETELY  STABLE 

T80-150,  140-175  MHz, 20-25W  output, 
wired  ar>d  tested,  simply  connect  your 


>bl 


caoies.  , 


.    4     «     # 


I     •     1      >      t     > 


T80-45G,  430-470  MHz,  13-15W     79.95 


TEST  PROBE  KITS 


ONLY  $7.95/ea. 


TE-3  RF  Detector  Probe  for  VTVM,  good 

from  100  kHz  to  over  500  M Hi 
TE-4  Direct  Probe  for  ac/ohms,  etc. 
TE-5  DC  Probe  w/res  for  11  meg  input  VTVM 
TE-6  Blocking  Capacitor  Probe  for  counter, 

signol  generator,  etc. 
TE-7  Wideband  Defector  Probe  for  scapes 
TE-8  High  Z/  Low  Capacitance  scope  probe 


U 

Leu  sen  Antennas 


We  have  a  large  stock  of  these  popular  whips* 
Pick  the  mount  and  whip  which  are  right  for 
you  J    All  whips  and  mounts  are  interchange- 
able.   Request  catalog  for  more  Information* 

UU-15Q  5/8  wove  2meter  whip $23,85 

LM-220  5/8  wave  220  MHz  whip. .  ,    23, B5 

LM-440  Colincar  450  MHz  whip., .,    23. 65 

Q  1/4  wave  whip  144-450  MHz    2 .65 


MM-LM-K   Magnet  Mount.*,,*..., 
LM-K  3/4"  8lind  Hale  Mount. , 

GC-LM-K    Gutter  Clip  Mount... ,,, 

TLM-LM-K  Trunk  Lip  Mount. 

AMB-K  Trunk  Gutter  Mount,  —  ■ 


$14.60 

6.35 
14.60 
14,05 

9.10 


cushcraft 


CORPORATION 


We  have  large  stock  of  popular  antenna*, . 
Call  or  write  far  quote  or  more  information. 


VHF  UHF  FM  RCVR  KITS 


VHF  MODELS  FOR  .ANY  BAND  28-240  MHz 

R60-(    ),  0.5-1  uV  sens,  inal  VHF  Converter 
and  IF/Audio  Board**,., S64.95 

R69-(    ),  0.2-0.4  uV  sens,  incl  P9  Preamp, 
VHF  Converter,  and  IF/Audio  . . .  S69.95 

Crystals  (We  stock  commoil  freq  and  will 
gladly  order  specials). S3, 50 


UHF  MODELS  FOR  ANY  BAND  380-520  MHz 

R60-450,  5-10  uV  economy  rcvr,  incl  UHF 
Conv  &  IF/Audio  Boards  only.,,,  S59.95 

R8O-450,  2-5  uV  sens  monitor  rcvr,  incl  UHF 
Conv,  VHF  Conv,  and  !F/Audio  .  $84.95 

R95-450,  0.4-1  uV  sens  rcvr,  Incl  P15  Pre- 
amp, UHF  Conv,  VHF  Cortv,  and  IF-Audio 

ooo  ros  ft*,*.*.,..*,......*....,    J  ¥4  .  tj 


FAMOUS 
ANTENNAS 
STOCKED  IN  DEPT 


^ftl|-0- 


REQUEST  CATALOG  FOR  MORE  DETAILS 


14AVQ 

18AVT 

18HT 

TH3-MK3 

TH3-JR 

TH6-DXX 

2BDQ 

5BDQ 

263 

265 

214 


10-4QM  Vertical 
10-80M  Vertical 
10-80M  Hy-Tower  Vert 
Trl  bander 
Tribander 

Tribander,  6  element 
60-4OM  Trap  Dipole 
SO-10M  Trap  DipoJe 
2M  5/B  wave  Trunk  Lip 
2M  5/8  wave  Mag  Mr 
14  el  2M  Beam 


$67.00 

97.00 

279,95 

199.95 

144.50 

249.95 

49.95 

79.95 

28.95 

29.95 

26,95 


SUPERIOR 
QUALITY - 

yet  only  $189.95 


IF    YOU'VE   HEARD  THE    NEW 
HY-GAJN   2M    HTr    YOU   ALREADY 
KNOW    IT'S  FANTASTIC!     WE 
HAVE   THEM    IN    STOCK    COMPLETE 
WITH   CRYSTALS   AND   ACCY'S 


Inexpensive  DC  POWER  SUPPLIES 


Model 

12CB4 

1Q3R 

104R 

108RA 

108RM* 

1OTR* 


Price 

129.95 

39.95 
49.95 
79.95 
99.95 
149.95 


intermittent 
25A 
4A 
6A 
12A 
12A 
25A 


Cant 

15  A 

23A 

4* 

8A 

8A 

10A 


*  Indicates  mode]  wttfcti  has  panef  meter  (i) 


CALL  OR  WRITE  NOW  FOR  FREE  CATALOG  OR 
TO  PLACE  YOUR  ORDER! 

PHONE  716-66^9254,  9AM -9PM  EST  DAILY. 

Use  your  credit  card  orC.O.D. 

Specify  operating  freq  *  Add  $1  shipping  and  handling. 


SCI?  1000 


State,  eitke.  Axt  at 


MFFM  Rzpeatvts 


NEW- 
Spec  Comm 

£J.  FutlY  Factor 


Somt 
Pica* 
Talk/ 

Abmfr 


SEND 
FOR 
BROCHURE 


Let's  face  it  —  your  repeater  group's  success  or  failure  hinges  on  the  Quality  and 

Reliability  of  your  "Wb chine"!  That's  why  the  engineers  at  Spec  Comm  dedicated 

themseives  to  the  production  of  the  finest  repeater  available  on  the  amateur  market.  The 

SCR  1000   has  been   conservatively  designed   for   years  of  trouble-free   operation,  and   every 

consideration   has   been  given  to  operator  convenience  and  accessory  interfacing.  Features  like  full 

metering,   lighted   status  indicators,  full   front   panel   control  of  every  important  repeater  operating  parameter,  and  accessory  jacks  for 

autopatch,  xmtr.  remote  control,  etc.  And  audio  so  good  and  so  full,  your  30  watts  will  sound  like  1001  Think  about  it,  and  think  about 

your  users,  The  purchase  of  a  Spec  Comm  Repeater  is  a  sound  investment  in  your  group's  future,  and  they'll  be  thanking  you  for  years  to 

come,  Sold  Factory  Direct  only.  S899.95, 


Don't  make  a  mistake  —  your  group  deserves  the  finest! 


Specifications 

RF  Output ,,  .30  Watts 

Infinite  VSWR  proof 

Sensitivity 0.3uV/2GdB  Qt. 

Selectivity -6dB  <P  ±6.5  kHz, 

-58dB@±1S  kHz; 

•90dB@±30kHz. 

(Sharper  8  Pole  Fltr.  Available) 
Desense/Overload  .  ,  ,  W/luV  de- 
sired signal,  desense  just  begins  @ 
approx.  50,000uV  @  ±600kHz. 
Spurious  Response  .  .  . -70dB  min, 


FEATURES 

3  Full  Metering  of  critical  levels, 
n  Front  Panel  Controls  for  timers  St  AF 
levels. 


Custom    'Mods'  Available:    rPL\  8  Pole  Rcvr.  Filter, 
Hi/Lo  Power,  Multi-Freq.f  etc.  —  Inquire. 

^— ^—  SPEC  COMM  REPEATER  BOARDS 


G  Lighted  push-buttons  for  control  /test 

functions  &  status  indicators 

State  of  the  Art  CMOS  control  logic  & 

timers  —  Ho  Relays! 
D  Built-in    IDer   —   field    programmable. 

Fully    adjustable    speed,    pitch,   time, 

etc, 
E  Exclusive   Spec   Comm  MOSFET/Hot 

Carrier  Diode  rcvr.  front  end  —  greatly 

reduces  'desense'  &  IM  problems  I 
D  Built-in    AC    Supply    w/instant    btry, 

switchover  for  emergency  pwrt 

□  Supplied  with  .0005%  Sentry  xtalsand 
a  Turner  local  rmc. 

□  Jacks  Provided  for  Remote  Control, 
Auto-Patch,  DC  out,  AF  in/out,  COR 
Switch,  etc, 

n  True  FM  —  For  Rpt.  Audio  so  good,  it 
"sounds  tike  direct"! 


Inquire  about  complem  shielded  RCVR.  &  XMTR.  Assemblies  I 


SCR  100  Receiver  Board 

1  Ext.  wide  dynamic  range! 
Great fy  reduces  overload,  'de- 
sense',  and  IM. 
Sens.  0,3uV/20dB  QtT 
Sei.  -6dB  @  +6.5KHz;  ^90dB  @ 
±30KHz,  (-1  10dB  w/opt.  S  Pole 
Fltr.) 

Exc.  audio  quality!  Fast 
squelcM  $115,00  w/xtal, 
AsmbldL  8i  Tested 


SCT  100  Xmtr /Exciter  Board 

5-6  Wts.  Output 

infinite  VSWR  proof 

True  FM  for  exc.  audio  quality 

Spurious  -60dB 

With  .0005%  xtal.  St  15.00 
Asmbld,  &  Tested.  •  BA~10  30 
Wt.  Amp  Board  &  Heat  Sink.  3 
sec.  LPF  Si  rel.  pwr.  sensor. 
$61 .95  Asmbld-  Si  Tested 


CTC100  COR/Timer/Control 
Board 

Complete  COR  circuitry 
Carrier  'Hang'  &  T.O.  Timers 
Remote  xmtr.  control 
100%  Solid  State 
Many  other  features 
$32.95  Asmhld.  &  Tested 


Cat  I  or  write  today  and  get  the  details  I 


{Ship./HandL  —  $3.00.  PA  residen ts add  6%  taxi 


ID100  ID  &  Audio  Mixer  Board 

•  100    bit    diode    programmable 
memory 

•  Adjustable  I D  tone,  speed,  level, 
time 

•  4  Input  AF  Mixer  &  Local  Mic 
amp 

•  COR  input  &  xmtr.  hold 

•  All  CMOS  logic 

•  Many     other     features    $59,95 
Asm  bid /Tested /Programmed 

Send  for  Data  Sheets! 


SPECTRUM  C0MMUNICA  TI0NS 


1055  W,  Germantown  Pk.,  Norristcrwn  PA  19401  (215)  631-1710 

Formerly  of  Worcester  PA 
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GET  YOUR 


NEW 


RADIO  AMATEUR 


CALLBOOKS 


The  U.S.  Callbook  has  over 
300,000  W  &  K  listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 


$14.95 

PLUS  SHIPPING 


Specialize  in  DX?  Then  you're 
looking  for  the  Foreign  Callbook 
with  over  250.000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DX'r. 

$13.95 

PLUS  SHIPPING 


ALL  OF  THESE  EXTRA  FEATURES  INCLUDE 


■  International  Radio  Amateur  Prefixes' 

•  Radio  Amateur  Prefixes  by  Countries' 

•  A.RRL  Phonetic  Alphai>et> 

•  Great  Circle  Bearings  and  Charts? 

■  international  "Q"  and  **Z"  Signals! 

•  World  Standard  Time  Charts' 

•  international  Postal  information- 

•  World  Prefrx  Man! 

•  FCC.  Exammalfort  Points' 

•  Where  to  Buy? 

•  Telegraphers'  Abo  revisions! 

•  OK  Operating  Code! 

•  A.R.H  L-  Countries  Lrat* 

•  Al  Your  Service  —  Amateur  Radio  Dealers' 

■  QSL  Managers  Around  the  World? 

■  World  WJde  QSt  Bureaus! 

•  Census  of  Radio  Amateurs  ol  the  World' 

•  Telegraph  Codes! 

■  A  MS  AT  —  Oscar  Users  Directory! 

•  Slow  Scan  Television  Directory! 

•  Reciprocal  Licenses!: 

•  Hawaii  included! 

•  Many  Other  Features! 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


ORDER   FORM 


See    your    favorite   electronics 
dealer  or  write  direct  for  free 
catalog  to  the  publisher. 


tjcrn 

Pmr     t*ih 

^tiippinfi 

T.,ijl   Price 

U    S     CALLBOOK 

$1495 

$1.25 

$  16,20 

FOREIGN  CALLBOOK 

$13.95 

$1.25 

$  15.20 

linois  residents  only  odd  5%  sales  fax 


Nime 


Totals 


RADIO  AMATEUR 


llbook 


Add  mi. 


INC 


City 


oept.  B  925  Sterwood  Drive 
Like  Bluff.  Ill  60044 


Suic 


/ip. 


Total 
Enclosed. 


Mine  Lfijrfc    No., 
&*nk. — 


Inleriun&  — 


EiP'iJlKKi  Oite, 


R1 


•  CUSHCRAFT 
A1474EL*  146  143  MHZ  .,..$1995 
A147  11  1  1  EL,  146-148  MHZ  .  .  20,95 
A 14 7  SOT  20EU  144-147  MHZ  S4.9S 
A147-22  22EL,  146-148  MHZ  .  .  84.95 
A220-11   11  EL  220-225  MHZ      .2  7.95 

A449  1  1   11  EL  449  MHZ 27.95 

AFM40  FOUfi  J  POLE  144 

1  **0       I  i   It  «   t >   •   i  >   (t   >   ii   t  i   <   t   )   t   *    ?7iJ? 

AR-6  R  INGO  50  54  MHZ    ,  k  .  .  .  32.95 

AR  220  RINGO  220-225  MHZ    ,21.06 
AR  450  HI  IMG  0  440-460  MHZ    .21.96 

ARX-2  RINGO  RANGER  135  170 

MHZ    ,  .  .  , 32.95 

ARX-220    RiNGO    RANGER   220-225 

MHZ    . 32,95 

ARX4&0    RINGO    RANGER  435450 

MHZ 32,95 

ARX-2K      KIT,     CONVERTS     RINGO 
TO  RINGO  RANGER  135-170 

DX  120  20EL  OX  ARRAY  144 

OX-1&N  1-1  BALUN  OX  120   -  ,  12.95 
DX  VPB  VERT  POL  BRACKET 

WA'I*¥         •    *     -9     4       .      1      f      .      t     .      -    .      .      m     w     m    *     *      ■      ■      3    "? 

A14-SK  STACKING  KIT  FOR  TWO 

A1474     ...... ....  15.95 

A14VFK  VERT  POLE  FOR  TWO 

147-4 23.95 

A21-SK  STACKING  KIT  FOR  TWO 

A220-11     .  ,., 1535 

A22G  VPK      VERT    POLE     KIT     FOR 
TWO  A220  1 1 23J95 

A 147  SK    STACKING    KIT   FOR   TWO 

14711   . . 15.35 

A147VPK     VEHT    POLE     KIT    FOR 

TWO  147-11    2935 

A449-SK  STACK  KIT  FOH  TWO 

A449-11     .  , 1535 

A449-VPK     VERT     POLE     KJT    FOR 

TWO  A44911    .23.95 

A144  10T  10EL  OSCAR  145 

MH2 34,95 

A144  20T  20EL  OSCAR  145 

MHZ    .,,......  , 54,95 

A432  20 T  20 EL  OSCAR  430436 

MHZ    49,95 

A14T  MB      TWIST      MOUNT      BOOM 

AND  BRACKET 15.95 

A50  5  5  EL  BEAM  6  METE  R    .  .  49.95 

ATB-34  4EL  TRI  BAND  10,  15. 

2M        •    *    <■     I  •   •    t  ■'  i   I  «   t  •  4  t  i.'t   >  i    f.  t   l    iJa"" 

AFB  1  BALUN  ATB  34  FERRITE 

11 .  .  .-1435 

CR-1  RINGO  CB  ANTENNA     .  .  2935 
MS*2  3   BAND  HI,  LOW,  UHF  SCAN 
NE  R  MONITOR  ANTENNA  .  ,  .  24.50 
LAC  2       LIGHTNING      ARRESTOR 
SO-239  EACH  END  ... .  4.50 

■  MY-GAlN 
14AVQ/WB  VERTICAL  10  THRU 

4lyl        „.■     ■    i     ■    $   *    m  *  "*   -r  m  *    *   *  +  .*  '■    «.    ■■    -     *  O  *  «\^J 

1BAVT/WB  VEHTICAL  10TMftU- 

B0    .  .  .  .  , .97.00 

14RMQ    ROOF    MOUNT  KIT   14AVO. 

18AVT 24.95 

18HT      MYTOWER      VERTICAL     10 

THRU  8© 25935 

TH3JR  3EL  lOH  5/20  BEAM  7  50  W 


TH3MK3   3EL    10/15/20  BEAM   2KW 

*       Ll  ->----iirmm»-h      ■■■«■■■        ■       I  I?  7i3v 

TH6DXX   6EL    10/15/20  BEAM,  2KW 

"t"    .*».......... +  u  233,95 

2038A  3EL  20  METER 14935 

402BA  2EL  40  METER 19935 

153BA3EL  15  METER 7935 

64B  4EL  6  METER  BEAM     ,  ...  45.00 
244  HV  QUAD.2EL  QUAD  10/15/ 
*U    ...  ..  .  .  .  ..  ,  t  i  .  <  i  <  i  i  .  i  .  t  21?  .9  & 

DB10/15A  2EL  10/15  BfcAM       149.95 
2BDQ    TRAP    DOUBLET    ANTENNA 

40/30 , 49.95 

SOBQ    TRAP    DOUBLET    ANTENNA 
10  THRU  BO    ,........, 79.95 

270  MOBILE    2     MTR    6    DB    GAIN 
FIBERGLASS  3/8  X  24  STUD    .39.95 

271  BASE      STATION      MOUNTING 

BRACKET  270 .  435 

BN  86  FERRITE  BALUN  10THRU 


80 


*•■•**+    pfci*«f*<   «    ii-i-i    ■  O  — ~$  9 


LAI        LIGHTNING       ARRESTOR. 
HEAVY  DUTY  PL  259  CONNEC 

TORS     ......  t4  34.95 

CI  CENTER  INSULATOR  FOR 
DOUBLET  ....  5.95 

El     END    INSULATOR     FOR    DOUB- 
LET PAIR    .  335 

269    2    MTR    RUBBER    DUCKlE  AN- 
TENNA 5/16  X  32  BASE    7.00 

2  74    2   MTR    RUBBER    DUCK  IE  AN 

TENNA  BNC  BASE  -  .  9.00 

275    2    MTR    RUBBER    DUCK  IE  AN 

TENNAPL259BASE 7.00 

-MOSLEY 

CL-33  CLASSIC  3EL  10/15/20 

BEAM 224.00 

TA-33JR  3  EL  10/15/20 

BEAM 145,00 

TA-33  EL  10/15/20  2KW  PEP 

BEAM 198,00 

TA40KR     CONVERSION     KIT,    AOD 

40  MTR  TO  TA-33     . 88.50 

01-2   VERTICAL  GROUND  PLANE   2 

MTR  1  KW 30.00 

SWL-7  SHORTWAVE  TRAP 

Lb*    t  n       KJ    I —  G       urn       !-«.■       ■        f,-WM1       *       V      1        I      *      ■     +      I       ■     *F     I    h£   W 

>  MINI  PRODUCTS 
HO  1  HYBRID  GUAD  BEAM  ANTEN- 
NA BANDS  6,  10,  15  &  20  MTRS. 
ELEMENT  LENGTH  11  FT,,  BOOM 
AVb  FT.  TURNING  RADIUS  fi'2" 
12D0W  PEPh  F/B  RATIO  12  TO  17 
DB,      IDEAL     BEAM      FOR      SMALL 

AREA,  WT.  15  LBS 119.50 

C4  VERTICAL  ANTENNA  6.   10,  I5r 

20  MTR.  1200W  PEP 5250 

LARSEN 

MM-LM-150  2MTR.  5/8  LOADED 
144-174  MHZ  MAGNETIC  MOUNT 
ANTENNA  WITH  AG  5S/U 

GC-LM-1S0  2  MTR  5/B  LOADED 
144  174  MHZ  GUTTER  CLAMP 
MOUNT  ANTENNA  WITH 

RG-58/U 3B.50 

AMB  1SOK  1  MTR  5/8  LOADED 
144-147  MHZ  TRUNK  GUTTER 
MOUNT  ANTENNA  WITH 

RG  56/U    .  , 33  OO 

DENTRON 

SKYCLAW  VERTICAL,  40/80/ 

160 ,.. 79.50 


SKYMASTER    VERTICAL.    1G  THRU 

40 B4.50 

8G4VR  RESONATOR  8DM  FOR 

SKYMASTER 29.50 

EX1  VERTICAL  FULL  40  MTR  1/4 
WAVE  33  FT.  IDEAL  VERTICAL 
FOR  PHASING 59. 5Q 

•  NEWTRQNICS 

4BTV  VERTICAL  1040 

MTRS ,.  .  .99.95 

RM-7S  RESONATOR  ADD  75 

MTRS    ■■  Ftp  p»- ..15.50 

RM75S SUPER  RESONATOR 

\  KW     *  .  r *  »  .  .  <  *  ,  .  ^  .  .  3030 

CG-144    2    MTR    COLlNEAR    5.2    DB 
GAIN  3/B"  X  24"  BASE    ......  25.50 

CGT  144  2  MTR  CO  LINEAR  5,2  DB 
GAIN  TRUNK  LIP  MOUNT  .,.41.30 
DCX  Of  SCONE  ANTENNA  40-700 

MHZ 13.00 

G6  144 A  REPEATER  APPROVED  6 
DB  GAIN  CD  LIN  EAR  2  MTR  >  ,  67.50 

•  SWAN 

TB2A2EL  BEAM  10/15/20    .  -  12935 
TB3HA  3EL  BEAM  10/15/20   ,  1B9.95 
TB4HA  3EL  BEAM  10/15/20   .  2493  5 
?42      TRI  BAND     20/40/75     METER 
MOBILE.       ELECTRONICALLY 
TUNED       AUTOMATIC       BAND- 
SWITCHING  50OW  PEP    ......  7935 

SWR  1  A  POWE  R/SWR  METER  0-1  KW 
3.5  1  50  MHZ  SO  239  INLINE  .  .  2535 
SWR  3  MEASURE  SWR  1:1  TO  3: 
SWR   AT  500  OHMS  1.7  TO  50  MHZ, 

SO  239  INLINE 1235 

FS  1  MEASURES  RADIATED 
POWER.      TELESCOPIC      ANTENNA 

1  .5-200  MHZ 1035 

WM  2000  INLINE  WATTMETER/ 
SWR  THREE  SCALES  TO  200OW 
POWER/SWR  3.5  30  MHZ  ...  59.95 
WM  3000  A  TRUE  PEP  SSB  INLINE 
PEAK  RMS  WATTMETE  R/SWR  TO  2 
KW  IN  RMS  OR  PEAK  BY 

SWITCHING ,  ,  79.95 

WM6200  INLINE  VHF  50  150  MHZ 
WATTMETER/SWR  TWO  SCALES 
TO  200  WATTS  r  t 5935 

•  COB  ROTORS 

HAM  II  ROTOR  WITH 

CONTROL » .  ,  1 39, 50 

CD44  ROTOR  WITH 

CONTROL    ,  .  * *.,.-,  1 1  9.50 

AR-22  ROTOR  WITH 

CONTROL    +  .  .  .  .  T 49.50 

8  CONDUCTOR  ROTOR  CABLE  PER 

•  COLUMBIA  WIRE 

50  FT  ROLL  RG-Sfi/U  LOW  LOSS 
FOAM  SUPERFLEX  COAX  WITH 
PL  259  EACH  END  ...........  7.50 

100  FT  ROLL  RG-58/U  SAME  AS 

ABOVE 13.00 

50  FT  ROLL  RG  S/U  LOW  LOSS 
FOAM     SUPERFLEX      COAX     WITH 

PL  259  EACH  END  ... 1430 

100  FT  ROLL  RG3/U  SAME  AS 

ABOVE 24.00 

100     FT     ANTENNA    WIRE     NO.    17 
BARE  COPPERW ELD  STRANDED 
7/25  T  -f  .-.,., 3.90 


P.O.  BOX  100,  HWY.441,DEPT.73E  ,  OTTO,  NORTH  CAROLINA  28763 


WE  PA  Y  SHIPPING  via  UPS  or  best 
way  on  all  advertised  items  to  50 
states  and  APO/FPO  on  mailable 
items.  Export  orders  shipping  extra. 
We  accept  Master  Charge,  IMC  resi- 
dents add  4%  sales  tax.  Phone  Bill 
Slep  (704)524-7519. 
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FEW   OF    THE   THQUSAN 


B&L  HELIUM-NEON  GAS  LASER 
POWER  SUPPLY 


Complete  laser  power  supply,  including 
case.  coil,  and  enough  room  to  mount  a 
laser  tube.  We  have  tried  n  with  a  Hughes 
laser  lube  and  ft  fits  easily.  This  supply 
should  power  any  1mW  helium  neon  gas 
laser,  like  those  manufactured  by  B&L, 
Metroligics.  etc  Brand  new,  bo«ed 
Sh  Wt.  12  Lbs.  .  .  5Z0O17S  ,  .  $15.00 
6  for  $100.00       .5Z0Q178.  .   $100.00/8 
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TV  to  MONITOR  I  INTERFACE  KIT 
TV  game  board  allows  interface  ol  any 
TV  as  a  video  monitor  for  computer  use. 
With  power  supply  &  data  for  300/75 
ohm.  Home  frrew  money  saver!  3  Lbs. 
7ZU7QZ13.  .  .  S5.00  ea.  .  .  $27.88  for  5 

COLOR  TV 

CHASSIS 

TS-951  &  TS  953 


We  have  found  some  2,000  TV  chassis 
that  were  damaged  en  route  to  mfr.  They 
were  intended  for  use  in  late  model  sets, 
and  are  all  solid  state.  Most  have  cracked 
PC  boards  or  bent  frames,  etc,  Parts  a- 
lone  are  worth  5  times  as  much  as  our 
low  prices,  All  units  are  sold  "AS  IS"  ell 
sales  are  ftnai.  13"  &  15"  chassis  include 
tuners.  Sh.  Wt.   12  Lbs.  each. 

13"  Chassis  .  .  .  7DZ70059  .  ,  .  .$22.50 

15"  Chassis  .  .  ;  7DZ70060 522,50 

17"  Chassis  .  .  .  7DZ7Q061  .  .  .  .$14.88 
15"  Chases        .  7DZ70O62  .  .  .  .$14.88 


DIGITAL  CLOCK /ALARM 


New  surplus  clock  alarm  movement  by 
General  Time  (Tally}.  This  lighted  digital 
movement  was  part  of  a  dock  /radio 
alarm,  and  has  a  15  amp  SPST  switch  to 
turn  on  radio  (or  whatever}  at  the  time 
that  you  set.  Numeral  Height  is  0  3'J. 
OveraH  dimensions  are  5"  wide  x  3  -1/8" 
deep  k  2-14"  high.  Runs  on  115V,  60  Hz 
Sh  Wt.  6oz 7D7Q235 $4.00 


GAST 

VACUUM 

PUMP 


Model  No.  D 10522  -  PI 34,  e  carbon 
vane  air  pump  suitable  for  both  air  com 

pressors  or  vacuum  pumps  where  clean  oil 
free  air  is  required.  Vacuum  Spec's.: 
max.  cont.  -  2.5  ln,Hg,;  ma*  intermittent 
30  In.Hg.,  Compressor  Ratings;  max. 
com.  15  PSIG;  mast,  intermittent  -  20 
PSiG.  Drive  Motor:  G.E.  continuous 
duty,  ball  bearing  type.  Input  115V,  60 
Hz.   1/3  HP,  Speed  1725  RPM 

Body  and  mounting  base  are  made  of 
cast  ironr  overall  size  is  12r"  Ig.  x  B"  hy. 
x  6"  w.  Inlet  and  outlet,  female  VNPT. 
R.U,E„  like  new  condition.  Guaranteed. 
Sh.Wt.   35  Lbs.  .    7PD70171.  .  .$39.50 


LARGE 
SPEAKER 
CABINET 


This  enclosure  was  intended  to  go  into 
a  system  that  is  renowned  to  he  the  most 
accurate  medium  priced  speaker  on  the 
market.  Sl«:  2S%"  hi&h  *  1S1/-"  wide  x 
93V r  deep.  Cabinet  will  accomadate  a 
10"  woofer,  a  4  or  5"  midrange  and  a 
4"  tweeter.  Walnut  grained  vynal  ext- 
erior, black  vynal  front  face.  Qty.  Ltd., 
With  data  &  grilf  dOth.Sh.  Wt    IB  Lbs.  ea. 

7OB70189 .     $19  88  each 

Pair  for  $34,88 534  88/pair 


S    OF    BARGAIN    ITEMS   AVA<LAfllS    FB^M    THE   GIANT   gt,F   CATALOG.    CIRCLE  THE   READEH   S6HVICE  CARD   FQfl   OUR  CATALOG1 


FERRICCHLOR1DE 
P.C.  BOARD  ETCHANT 

New,  packaged  terric  chtur 
ide  crystals  in  1  Lb.  bags.  Use 
to  make  64  oz.  of  P.C.  board 
etching  solution  by  simply 
adding  water,  Our  competi 
tion  seMs  6  oz.  of  this  tor 
S3. 95  .  .  .  at  our  low  price 
you  get  over  TO  times  as 
m  u  ch  f  or  S3 .00 1  Quantity  ts limited. 

Sh.  Wt.    IV,  Lbs.  .    7H7Q25S  .  .S3.00/bag 
4  bags  lor  $10  00  $10  00/4  bags 


INPUT/OUTPUT  TERMINAL 


A  great  place  to  start  for  building  a 
microprocessor.  These  units  were  part 
of  a  com  I  ex  computer  system.  The  term- 
inal contains:  keyboard;  CRT;  drive  cir 
cuits;  ASCII  output;  and  a  complete 
128  page  technical  manual  with  operat- 
ing and  repair  instructions,  which  makes 
it  easy  to  modify  the  terminal  for  your 
applications.  (Character  generator  was 
part  ni  a  separate  control  section  which 
is  not  supplied.  The  terminal  can  be 
used  when  modified  using  character  gen- 
erator LSI  chips,  such  as  the  2513.  2516 
or  other  such  fC'sh 

The  keyboard  is  a  50  key  alpha-numer* 
ic  (and  others}  block  keyboard,  with 
ASCII  output.  Display  capactiy  is  768 
(12  lines  of  64),  384,  256,  128  and  so 
on,  depending  on  character  size  desired. 
The  character  size  may  be  adjusted  from 
approximately  typewriter  size  up  to  V' 
The  viewing  screen  of  the  CRT  utilizes 
a  high  contrast;  low  persistence,  emerald 
green  phosphor.  Each  character  rs  com 
posed  from  a  5  x  7  dot  pattern,  register- 
ing clearly  and  sharply  against  a  dark 
background.  Controls  provided  include: 
on /off;  brightness;  focus;  and  character 
height. 

Great  a&  a  microprocessor  input  &  out- 
put device.  The  display  stations  are  used, 
removed  from  airline  reservation  sys 
terns,  hotel  reservation  systems,  stock 
exchanges,  etc.  Sh.  Wt.  35  Lbs 

NEVER  BEFORE  at  this  LOW  PRICE! 
6N660336.  .  $29.95  ea.  .  $100.00  for  4 


POWE, 

supplv#  Ifclr^^^ 

kits  f  ^§    wm: 

T.  C.B.  POWER  SUPPLY  KIT 

A  complete  kit  which  puts  out  10  to  24 

VDC  at  2  amps,  regulated,  115  VAC  in. 
Can  be  wired  for  contant  13.8V DC,  ideal 
&  compact  for  C.B,  Kit  includes  PC  card, 
components  and  instructions  ,  .  .  just  add 
your  own  case.  Super  as  a  bench  supply! 
Sh  Wt.  5  Lbs.  ,  .    6C60498.  .  .  .$14.88 

2.  5A,  10  to  24VDC  Reg,  PS.  KIT 

A  simpie,  adjustable  regulated  power  sup' 
ply.    Kit  includes  all  components,  vector 
board  and  complete  schematics.    All  you 
sdd  Is  the  case.  A  powerful  supply! 
Sh.  Wt.    15  Lbs.  ,    6MI60301  ..  .£14.88 

3.  0  to  30V  AC/DC  P.S.  KIT 

This  high  amp  adjustable  supply  is  an 
easy  kit  to  build,  tt  includes  a  0  to  40 
volt  autotransformer  fVariac®],  24V  5 A 
transformer  and  all  other  components. 
Useful  as  a  battery  charger,  bench  supply 
or  any  use  requiring  high  current. 
Sh,  Wt.  9  Lbs.         6C60462,  .  .    S14.50 


POSTAGE:  Pfease  add  sufficient  funds 
for  postage  and  insurance.  Shipping 
weight  for  merchandise  is  listed  at  the 
end  of  each  product  description.  All 
shipping  is  from  Peabody,  iVta,  01960. 
Mass.  Residents  Add  $%.  Sales  Tax. 

SEND  FOR  OUR  FREE  CATALOG! 

Or,  receive  our  catafog  in 

an  order  and  insure  yourself 

of  a  place  on  our  mailing  list 


BOOKSHELF  OR  FLOOR 
SPEAKER  CABINETS 


These  are  surplus  from  a  local  manu- 
facturer who  went  broke.  These  have 
minor  air  leaks  at  the  glued  edges,  which 
are  easily  sealed  with  some  white  glue. 
The  cabinets  have  a  walnut  grain  vynal 
clad  finish.  Each  cabinet  has  a  hole  ready 
for  an  8"  woofer,  plus  2  more  botes  tor 
4"  tweeters)  &/or  rnidranyels).  Sold 
with  grill  cloth  and  data.  Size:  21"  high 
x  12"  wide  x  8"  deep.  Sh.  Wt  13  Lb./ea. 

7OB70197 $13.50  ea, 

2  for  $25.00 ,  .     .    $25.00/pair 


LOGIC  AND  OP  AMP 
POWER  SUPPLY 
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This  regulated  power  supply  has  out- 
puts of  ±15  volts  at  0.25  amps  and  +5 
volts  at  2.5  ampsr  with  an  input  of  115 
VAC.  Manufactured  by  a  computer 
company  as  part  of  a  phone  data  termi- 
nal. Three  (3\  723's  (IC's)  are  used  for 
voltage  regulation.  Units  have  barrier 
strip  outputs,  and  are  open  frame.  Size: 
5"  x  94'  x  2N.  New  surplus.  Qty,  Ltd. 
Sh.Wt.  5  Lbs  .  .  .  6MI60215  .  $17.50 
3for$45.00.  .  .  OIV1I60215        $45.00/3 


CONFERENCE 

CALLER  KIT 

I'honti  not  iticlutlrtl 
Unique  kit  of  parts  allows  you  to  con  - 
nect  up  to  5  lines  through  switching  and 
a  special  transformer.  Unit  will  allow  you 
to  engage  as  many  as  5  persons  ,  .  .  no 
no  matter  where  they  are  ..  in  the  same 
conversation  just  by  dialing  a  number  and 
flipping  a  switch.  Itrs  that  simple,  that 
quick.  The  "Conference  Caller"  can  be 
attached  to  any  multiple  line  telephone. 
There  is  no  additional  outside  power  re- 
quired and  no  interference  with  normal 
phone  service.  Case  not  supplied. 
Kit  includes  a  special  transformer, 
switches,  cable,  solid  state  pans  and 
you  supply  the  case.  Complete  with 
instructions  and  data. 
Sh.  Wt.  8  Lbs.  ,  .  .7C70043.  .  .    W*BS 

Special  73  reader  price  this  month1 

only  $13  88 


\ 


JOYSTICKS 

Two  10K  pors 

*  Super  for  X-Y  tunc- 
tions;  audio,  computer, 
remote  control,  graph- 
ics, etc.  Sh.  Wt.  8  oz. 
7J70163  .....  .$4.95 


PHONE  ORDERS  WELCOME! 

Bank  Americard,  Master  Charge  and 

American  Express  Accepted. 
Phone:  t617}  531-5774  /  532-2323 
$10.00  Minimum  on  Charge  Orders 

B&F  ENTERPRISES 

119  FOSTER  STREET 

PEABODY,  MA.  01960 

(617)  531-5774/532-2323 


players  -  I  to  iu  can  spe< 
paddle  size  -  sound.  These  games  were 
never  finished  at  the  factory-  You  do  a 
little  soldering  and  mounting  to  complete 
the  work  left  undone.  The  IC  board  is  al- 
ready assembled  and  has  passed  O.C  Just 
add  some  hardware  to  complete  the  pro 
ject:  a  TV  game  for  under  $10.  Complete 
with  instructions,  qty.  ltd  Sh  Wt.  4  Lbs. 
7ZU7O250        SB.88  ea  .  .  $69.99  for  10 


+*y 


DRINK 
MIXER 
KIT 

Through  a  lucky  pur 
chase  we  obtained  some 
new  drink  mixer  parts 
We  have  all  parts  except 
the  top  cover,  but  you 
can  make  your  own  ot 
operate  without  it.  Now  you  can  build  a 
$20.00  mixer  for  under  S5.00.  Great  fOT 
shakes,  kids  love  'em.  Includes  motor, 
mixer,  screws,  line  cord,  stand,  switch 
and  16  oz.  mixer  cup. 
Sh.Wt.   5  Lbs  7M370Q53.  .      $4.88 

Spare  MIXER  CUP  for  above: 
Sh.Wt    Sot  .    7M370054.  .  $1. 50 each 
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TOUCH-TONE 

GENERATOR 

CHIP 

New,  2  of  8  encoder  chip  ME89Q0,  (sim- 
ilar to  the  MC14410K  Sold  with  data 
sheet  on  uses  of  MC14410  chip.  (Mo 
crystals  required.  Sh.Wt,  8oz. 

7VL7Q1SP.  -  ,$6.S5  ea.  .  .  $6000  for  10 

MM  5240  ST  AT  tC  CHARACTER 

GENERATOR  CHIP 

64     8x5  characters.  2r560bit    With  data. 

Sh^Wl   &oz.  .  .  7IC70231.  .  T  $6,00  ea. 

MEMORY  CHIPS 
PROM's:  Mfg.  by  MM  I  St  Signetics 

t       No.  8301,  1024  bit,  256x4.  TTL. 

equal  to  Fairchild  93427 C/M 
Sh.Wt.  8oz.  .  ,  .    7IC70173  .  ,  .  .32  00 

(specify  WWII  6301) 

t       No.  6306    2048-bit,  512x4,  TTL, 
equal  to  Fairchild  33446C/M 

Sh.Wt.  8oz 7IC70174   .  .  .  .$2.00 

(Specify  MM  I  6306) 

T  No.  825126  Signetics,  1025-bil,  256  x4 

TTL.  equal  to  Fairchild  9341 7C/M 
Sh.Wt.  Boz 7IC70175  ,  .  ,  ,32.00 

{Specify  Signetics  82S126} 


TOUCH-TONE-- 

CALLING 

KEYBOARD 


New  surplus  boxed  ?'ITT"  keyboard, 
just  the  thing  to  make  your  own  touch- 
tone  phone  or  repeater  You  can  use 
these  with  our  dialer  chips  ME  8900, 
MC  14410  or  our  Auto  Dialer  kit  No. 
6M 160 189.  Supplied  with  typical  ap- 
plications  circuit  diagrams. 

Sh.Wt.  8  oz 7MI70162      .  .    S5.8B 

3  for  SI  7.00.  .  .  7MI70162         Si 7.00/3 
GTE  (AE)  Used  TouchTone  Keyboard 
Sh.Wt.    1  Lb  .  .  .  .6MI6Gia2     .  ,  .$BW 
Chorr  erics  Touch-Tone  Keyboard  -  New 
Sh.Wt.  8oz 5MI00349  .  .     ,54.50 
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CALCULATOR 

WRIST  WATCH 

Deatyned  for  the  on  me  go  executive .  thai  inrji- 
wwuel  wtio  ha*  to  make  those  on  the  spot 

Handsome  ootd  tone  stainless  steel  watch 
features  scan  age  rmcro-eircurtry  The  MQS 
Mile  paled  circuit  contains  ihe  equivalent  of 
mote  man  10T00G  translator* 

Thi»  L£0  wrtst  mlcti  dJspJays  date,  time, 
atapaa  MCOnde-  and  alto  functions  as  on  eight 
digit  calculator  wiin  rnemory.  Information 
steed  m  marnory  can  tit  recalled  at  any  later 
date,  even  weak*  of  months  Use  ihu  memory 
feature  10  store  phone  numbers,  parking  stafl 
local  ton  or  night  departure  !i  me 

Menu  fee  Ixrad  by  on*  0*  Caii'omia's  Jeading 
aerospace  contractor!,  Because  at  The 
discount  one*  we  have  agreed  not  to  publish 
the  manufacturers  nam*. 

includes  balteries .  pm**/  case  and  t&month 


HEWLETT M,  PACKARD 


alaf 


Professional  Calculators 

DISCOUNT  PRICES 

r.*ltejpen*i«aia* ,„*§  «ln 

*■■■»*«*■    a  US.  fS 

Fata**...  J29LM 

«■■!¥■■••   If  aaflV 
miii  I'aUS 

IN  Rap 1**W 


ilirMIJ 


45150 


HEXADECIMAL  KEYBO 


flnUfiL  GRfiPHiT 
DiSPLAY  GEnERfiTDR 

Modem  technology  has  pioneered  the  development  ol  this 
unique  character  printer.  Our  Manual  Grapt^ie  Display 
GeneraJor  has  the  capability  of  producing  the  tut)  upper  and 
tower  case  ASCII  set  Set l-eomained  cursor  assempry  allows 
the  operator  to  eliminate  erroneously  entered  information 

Each  unit  is  many  factored  to  strict  tofarances  as  prescnbed 
by  standards  set  forth  by  California  Industrial,  One  free  wi!h 
every  order 


CONNECTORS 


C3  ***  L    RS- 


«7 


""""■"V 


ftUUf 

« 1 1 1 r^m. 


0B25P 
■  ale  plaf  A  heed 

»3?5 


<^ 


3  a 


DH25S  female 


-&ZT 


'395 


498  Scotch 


■lor  545. 


DISKETTES 

IHM  3740  tents  and 
compaflbli  irliai 


DIGITAL 

ALARM  CLOCK 

Ce-pletifrV|C|95 


LTXIvit/'ai 


B 


tOO  PIN 

IMSAI/ALTAIR 
Edge  Connector 


AJtaur,  irmai  cofflpadCMe  gold  Dialed  dual  50 
1 125  center!)  rftree  tter  wire  wrap  edga 
connedor     3   for   |l3. 50 


CALCULATOR 
KEYBOARD 


^EGRN^UNIVAC 


j0ySTiCK  j^ 


Tnii  p^tHC"  lealur*  fo^r  tQGK  pcHernK?- 
nratari.  trut  *»ry  rn±»1«nc«  pros»r|>on»F  1Q 
Ihe  angle  of  the  site*  Perfect  for  tela  i  won 
gamea,  quad  itarao  and  radio  contmlfedi 
*<rqr»h 


POWER  SUPPLIES 


*17.so 


MJQshktfkil 


5  wort  2.2  Amp  reguUfed  power  supply 
delivers   12  walls  at  *  Amp*  unregulated 

Perfect  for  TTL  aoeltatrcna 


Digital  Clock 


98 


Idom  far  hpyi«Bi  enlry  tytlama.  burgh 
l*r  alarmi,  Towcn  Tone  or  hexa- 

decimal  computer  Input  code. 


Manufactured  for  the  Panasonic 
elocfc  radio  The  clock  mechanism 
trips  a  micrd*wltch  upon  reaching 
your   preset  waJke-up  time 
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Compucorp 

DIGITAL 
CASSETTE 

ECORDER 


Tftp  OomCKKOfp  302  citwllt 
rtCfKOdr  H  »noin«#i»d«*ciu»t¥»i¥  *o< 
vom ge  mm  ntnmi  of  binary  agtial  mrermiOen 
Th«  <«LCfdEr  does  not  rvOjuirv  jone  OeeaclKHi  or  raiog  mUirlac*  ooiiflt 
HiQh-tO"  tMnifr  Hale  it  delKieO  TnsOuSrf  1  wir  «Ktair»a  rtoilil  iiartunw 
ampiif w  Thv  udo»i  "Jilf  al  ih* recorOwi  xlir«n  n«M]  4  ut*d  lor  dataelien 
0r<eil(*)cfcBd|BurB8sqna!S  mfomiaioiPBC«wdlroni1tiBCr,lOe**noiil 
ir*  C4p*tan  #tven  Sape  Haie»iOft  COdtrol  oasH  twriBialaa  in»  ■  25  p*^ 
met  JRfr232    <ype  cffnp=li*  Doci*B*rtallori  Jrvmoajd  LMid  tuart 


C  DMPuELORP 

Power  Adapter 


SOLID    STATE 


VBTO^VOO 

MICRO 
BUZZER 


TRIMMER 

P0TCHTI0METERS 
2K  10K  SDK 

5f.rS.98 

so    100 


12 


talpaiei 


COMBINATION  L£HS 
MOUNTING  DEVICE 

C     Red  Amber  Green 

*98     1?  15 13  n 


CLIP 


Thumbwheel 
switch 

Ten  position 

BCD 

10       50 

ti.i§  S9 


CAPACITORS 


ELECTROLYTIC* 

ea.     LO     50 


SPOT 

MINIATURE 
TOGGLE 
SWITCH 


$,98*a. 

10     &0   100  \h 

IBB  .41  .73,66 


450u/5Q?>l*9  13S   Dl 

lOOO/lSv,>.55  49    .45 
anal 


.Old  lac 
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T^ 


512    10 

08 

DIP 

,0(1  .05   -M 

*i» 

81 

SfST 

DPDT 

ROCKER  SWITCH 


10    100    u 


9  foot 

Hearr 

d*itf  (fosflded 
power  card  aed  raatinf 
chanii  eBRHactar*. 


DISCOUNT 


UJire  HJfQp  Center 
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NEW 

DIGITAL  CLOCK 

with 
10  MINUTE 
^^  TIMER 

6  digits-  12/24  hoy  r 

Here's  the  kit  everyone  has  been  asking  for! 
Never  fail  to  identify  your  station  again.  And 
it's  easy  to  use,  just  tap  timer  button  to  start;  9  minutes  later  the  display  will  flash  on  and 
off  to  alert  you.  Reset  it  by  simply  touching  the  timer  button  or  it  will  reset  itself 
automatically  after  two  minutes!  Other  features  are:  jumbo  ,4"  LED  readouts,  durable 
extruded  aluminum  case  available  in  5  colors,  plug  transformer,  Polaroid  lens  filter,  time  set 
buttons,  finest  quality  PC  boards  and  super  instructions.  You  get  all  parts  —  no  extras  are 
needed,  unlike  some  of  the  kludges  our  competitors  off  erf  Colors  available:  gold,  black, 
silver,  bronze,  blue  (specify).  Size:  4.25"  x  1.5"  x  1.5". 

Clock  Kit  with  10  min«  timer,  OC-1 0  *  ,..<*  -  -  --.*...♦  *. . .  .  .  S2S.95 

Regular  1 2/24  fir  clock  kit  ... . - -  -  22-95 

Alarm  clock,  1  2  hr  only,  DC-8  ....... 24.95 

Kits  are  also  available  fully  assembled  and  tested,  just  add  £10  to  kit  price. 


CAR  CLOCK 

6DIGIT 


12/24  HR 
S25.95 


High  accuracy  (1  minute/month) 

Big  .4"  LED  display 

Special  circuit  suppress  all  voltage 

spikes  and  transients 

Same  case  as  illustrated  above 

Display  blanks  with  ignition  off 

Reverse  polarity  protected 

Complete  Kit,  DC-7 $25.95 

Assembled  and  calibrated  .  .  -  35,95 


CALENDAR  ALARM  CLOCK 

6  Digit  LED  12/24  Hour 


Has  every  feature  one  could  ever  ask  for.  Kit 
includes  everything  except  case,  build  it  into  wall, 
station  or  even  car!    FEATURES: 

•  6  Digits,  .5"  High  LED         •  12/24  Hour  Format 

•  Calendar  shows  mo./day       •  Snooze  button 

•  True  24  Hour  Alarm  •  7001  chip  does  all" 

•  Battery  back  up  with  built  in  on  chip  time  base 

Complete  Kit,  less  case,  DC-9 , .  <  .  .  $34. 95 


600  MHz 
PRESCALER 

$59.95 

Assembled  and  tested.  Extend  the  range  of 
your  counter  to  600  MHz.  Works  with  all 
counters.  Available  in  kit  form  for  $44.95. 
Specify  -M 0  or  "MOD  with  order. 


30  WATT 


2  Meter 

Power  Amp 


The  famous  RE  class  C  power  amp  now 
available  mail  order!  Four  Watts  in  for  30 
Watts  out,  2  in  for  IS  out,  1  In  for  8  out. 
Incredible  value,  complete  with  all  parts, 
instructions  and  details  on  T-R  relay-  Folly 
stable,  output  short  proof,  Infinite  VSWR 
protected!  Case  not  included, 
Complete  Kit  $22.95 


COMING  SOON:      VIDEO  TERMINAL  KIT 


SEND  FOR  DETAILS 
$149.95 


^^^ 


TTL 


LINEAR 


74S0O 

74S112 

7447 

7473 

747  & 

7490A 

74  H3 


35 
75 
79 
35 
.SO 
55 
3  bO 


556 

567 
145S 


.50 

,75 

1,75 

.50 


LED  DRIVER 
75491  .50 

JS492  .50 


REGULATOR 

309K  99 

309  H  v   99 

340K-12  jr  1-25 
7BOS  C*  99 
7812  &  -99 
7815  ^  99 

7818  99 


TRANSISTORS 

NPN  3N3904  IVP«  10/S1-00 

PNP  2N3906  type  1<V$1.00 

NPN  Powe.  Teh  40W  3/S1-Q0 

FNP  Power  Tab  40W  3/5100 

FETMPF  102typ«  37S3.Q0 

UJT  2M264C  type  3/ $2  00 

2N3065  NPN  Ptwwr  .?& 


DIODES    IKV.2  5 A 


SfSt.OO 


1 00  V.  1 A 


10/ Si  00 


1IM914A  typ* 


5O/S2.0O 


LED  DISPLAYS 


741  OP  AMP  SPECIAL 

^■eiofv  p*»mt  mini  dip  with  both 
Xvrox  and  741  pari  number* 

10  for  S2.0Q 


FND  359 
FND  510  . 
DL  707    . 
HP  7730 


4 


5 


C.C 

C-A  .  - 1 

JM"       CA.    •  l 

-27"      CAH 
t  4  3V  X  1.125" 


75 
25 

25 


.59 


SOCKETS 

1 4  PI  N  5/S1  00 

16  PIN  5/5100 

24  PIN  2/S100 

40  PIN  3/S2,00 


FERRITE  BEADS 

wrih  into  and  ipvct 

15/51.00 

6  hole  Balun  Bead! 

5/S1.00 


8080AS18.95 

Factory  Prim*  —  (nctitdfcs  FREE  locked 


21L02-1  Si  .95   Pa*T  450nS  Low  Pcwwr 


CHEAP  CLOCK 

DC  4  Features: 

•  Gdv?»t  4"  LED 

•  12  Of  24  for  m»l 


KIT 


$9.95 


Dot»  not 
include  board 
or  uamtormrr 


PC  Board 

$235 

Transformer 

%}  .49 


Dealer* 
Wnre  for  pur 
wfio  lessee  pnc« 
lift.  HiM'D 


SOCKET  KIT 

Alton  men  i  ol  12 
moil  uud  IC 
sockets   Good  to 
have  around  the 
tnno  Si  95 


60  Hz  XT AL  TIME  BASE 

•  Bun*  on  5-15  VDC 

*  *¥  current  12*5  mil 

*  Operate  ciockt  m 
car.  boal.  plane 

•  1  mtmjte /month  accuracy 
Kit.TB*7  ...$5.50 
Assembled  a  Calibrated 


S9S5 


is  n vii,  ih^iruihs 


P.O.  Box  4072  Rochester  NY  14610 
(7t6)  271-6487 


TELEPHONE  ORDERS 
WELCOME 


Saf  itfaction 
auerifilaed  or 
m  a n«v  re 
f  */  n  d  ■  d 
COD,  edd 
St  .00  OfdBfi 
under  $10  00 
add  1  7S.  NV 
reeidemt  add 


MINI-KITS 


FM  Wireless 

Mike  Kit 

$2.95 


FM-1 

Transmit  up  to 
30CT  to  any  FM 
broadcast  radio. 
Sensitive  mike  input  requires  crystal 
ceramic  or  dynamic  mike.  Runs  on  3  to 
9  V.  Supersensitive  model    FM-2    .  .  S4.95 


TONE  DECODER  KIT 

A  complete  tone  decoder  on  a  single  PC 
Board.  Features:  4005000  Hz  adjustable 
frequency  range,  voltage  regulation,  567  IC, 
Useful  for  touch-tone  decoding,  tone  burst 
detection,  FSK  demod,  signaling,  and  many 
other  uses.  Use  7  for  12  button  touchione 
decoding.  Runs  on  5  to  1  2  volts. 

Complete  Kit,  TD-1  .**•*., $4.95 


LED  BLINKY  KIT 

A    great    attention    getter    which    alter- 
nately  flashes  2  Jumbo  LEDs.  Use  for 
name  badges,  buttons,  or  warning  type 
panel  lights.  Runs  on  3  to  9  volts. 
Complete  Kit  $2.95 


SUPER-SNOOP  AMPLIFIER 

A  super-sensitive  amplifier  which  will  pick 
up  a  pin  drop  at  15  feet!  Great  for 
monitoring  baby's  room  or  as  a  general 
purpose  test  amplifier.  Full  2  watts  of 
output,  runs  on  6  to  12  volts,  uses  any  type 
o1  mike.  Requires  8-45  ohm  speaker. 

Complete  Kit,  BN-9  ... . , $4.95 

MUSIC  LIGHTS  KIT 

See  music  come  ative!  3  different  lights 
flicker  with  music  or  voice.  One  Tight  for 
lows,  one  for  the  mid-range  and  one  for  the 
highs.  Each  channel  individually  adjustable, 
and  drives  up  to  300  watts.  Great  for 
parties,  band  music,  mte  clubs  and  more. 

Complete  Kit,  ML-1  . .  .  .  *  *  $7.95 


SIREN  KIT 

Produces  upward  and  downward  wail  char- 
acteristic of  police  siren.  5  Watts  audio 
output,  runs  on  3-9  volts,  uses  8-45  ohm 
speaker. 

Complete  Kit,  SM-3 $2.95 


CODE  OSCILLATOR  KIT 

Powerful  1  watt  audio  oscillator  of  approx. 
1  kHz,  good  for  many  uses.  Great  for 
warning  alarm,  batiery  checker,  voltage  indi- 
cator and  code  oscillator. 

Complete  Kit,  CPO-1 $2-50 


POWER  SUPPLY  KIT 

Complete  triple  regulated  power  supply 
provides  variable  it  5  volts  at  200  mA  and 
+5  volts  at  1  Amp.  50  mV  load  regulation 
good  filtering  and  small  size.  Kit  less  trans- 
formers. Requires  6-8  V  at  1  Amp  and  18  to 
30  VCT. 


Complete  Kit,  PS  3LT 


56. 95 


DECADE  COUNTER 

PARTS  KIT 

INCLUDES    «7490A  decade  counter 

•  7475  latch 

$3.50         •7447  LED  driver 

•  LEO  readout 

•  Current  limit  resistors 
Complete  with  instruction  and  details  on 
how  to  build   an   easy,  low  cost   freq. 
counter.  Rg 
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ADVA 


KIT  $11^ 

ASSEMBLED  $17.95 
ADD  $1.25  FOR 

POSTAGE/HANDLING 


VARIABLE  POWER  SUPPLY 

•  Continuously  Variable  from  2V  to  over  15V 

•  Short-Circuit  Proof 

•  Typical  Regulation  of  0.1% 

•  Electronic  Current  Limiting  at  300mA 

•  Very  Low  Output  Ripple 

•  Fiberglass  PC  Board  Mounts  All  Components 
►  Assemble  in  about  One  Hour 

•  Makes  a  Great  Bench  or  Lab  Power  Supply 

•  Includes  All  Components  except  Case  and  Meters 


OTHER  ADVA  KITS; 


LOClC  fflOBE  KIT-UW  with-  CNIOfi,  ITL.  DTi..  HTL.  HTL,  HiNTL  Hid  mail  WDS  1CV 
Buih  m  proccctrafl  jgjin.fi  polar  rv  r&versj  nni;  ;: -i H'Qlugt.  Ornwi  n^ly  »  fen  rnA  From  circuit 
urujir  rfjir    UuaJ  LED  wdQuc.  tnmple-TD  Kit  merudes  ci-sc  and  dip    :-»d5.  CrMLV  S.'.ufj 

FtHEP  HECiUUAtCU  M3HEK  SUPPLY  KITS  -ShaM-circuit     pr^er     witH    *hurm*l    CUrrWt 
■  ■    ■-,  q-ip^o    eize  incf  typical  regulation  oi  0.5%  -moke  their  -sleal  'of  l-HOil  *)hC(i  Or'i<: 

pwJlKti.  AHtilMd*  fm  5V  5  tiQOmA,  6V  @>  500mA,  9V  0  BOOntA,  12V  0  4fJQmA,  15V  & 
jQOmA  $p a n i ty  vci [rage  wht-n  arising  5H.t?ii  ma 

Than  «asvKi-jsnr4nl)le  kiCi  n*ClUtf»  B^l  compo*i9tin,  completo  rtnuilott  mrtjuctians  and  plated 
nbimitij  PC  lintmii.  Pender  jum*y  fci«  iKi  noi  irrcllM*  csh  fif  m«fofs,.  Add  $1-75  ppf  h ir  iiiw 
piMtm*  *id  hunOhnu. 

THAI L  «QWI  FREE   DATA   SHrrETS.  juppli*4l   Wllh   many   Uiffll  from   rhu,  «i,    F«E6    DN 

RLQUE5T-74I   Dp  Anip  wi*  &w»ry  w&to  or  £5  Of  m#«-J49  Dugf  Dp  Amp  pr  Iwc  El  00 

FETi  with  wary  a'dar  or  SIOtM  mar*,  tMjitrw&ileMl  pwiot  to   3iT3-1  V?7.  Cm*  (rafi  ntni  p«r  cirdnf . 

0RPE.R  TODAY    All  items  subiect  to  prior  »le  «irJ  pr«c*S  iufjrK-T  lu  enflnfl*  wHrlOirt   inr.c* 

All  Hwrif  are-  ntw  surplus  rwtq-  I  QOifc  'urectianalry  tts'.cd. 

WRITE    FW    FR£E    CATALOGJ   fl?S  athfirg  nirer   ISO   wmicmuductnri  carried   in   I'.oCh. 

Sflertl  l3l  ttPFnfl 

TERMS;  Srrtd  C^aCfc  or  nVHiSV  ftr^v  (U.S.  fifcndtl  iwrrh  ardor.  *»  pi*  lit  Class  jwitjar-  tn  U.S., 

Canani  nd  Mexico  [intefrt.  oil  kitil.  11  00  hflnfHiflJ  (nafg*  <H*  HtHHtf  unatt  Sip.  Gihr  rns- 

utenLiadd  B*  tataJtm    FflrtftWl  QftiQfi  add  pQKegfl-  CO&  firdtrs.--sdd  £1.00  some*  cnarge 


MORE  SPECIALS: 


leJP 


RC4195DN    s1SV  0  60mA   VOLTAGE   REGULATOR    IC.  Very  ea*¥  to 

use.  Makes-  a   naat   Highly  RegulatMl    -  I5V   Supply  tor   OP  AMP's    etc. 

Requires   only    um9gula.t«l    DC    (IB- 30V)   anrJ   2    bypass   capacitors. 

Viitti  Data  Shatrt  and  Schematics.  8 -pin  mDIP  S1,26 

LM741  FREO  COMPENSATED  OP  AMP.  jjAMI.  MC1741.etc  mD1P  5/$1 
MC145B   OUAL741  OP  AMPmDIP  3/Sl 

HC455S   DUAL  741  DP  AMP  mOI  P  3/Sl 

2W3904  P,PN  TRAMSIJJTOft  AMPLf  f  lER/SWlTCH  to  SO  mA  ^  100  6^1 
ZENEFiS-Sptrcilr  VoEtage  3,3,  3.9,  4.3,  5.1_.  0.6.  6.2  400mW  4/Sl.OD 

9.1.  10,  12r  IS.  16,  IS,  Z0,  22.  24.  27,  of  33V  (-10%)       1  Watt  3/S1 .00 

•  MONEY-BACK  GUARANTEE 

•  ALL  TESTED  AND  GUARANTEED 

ADVA 

BOX  4181  K    r      WGODSIDEp  CA  94062 
Tel  (415)  851-0455 


ELECTRONICS 


FREE 


ICorFETs  WITH 
$5&S1GORD£RS.t 
DATA  SHEETS 
WITH  MAJVV   ITEMS 


P1QQES 
2E«£RS  & 
RECTIFIERS 

1N155  tu 
1N4H 

iNiea  tn 

lWJKf, 

1NJ59 
1N934" 

K4V4 

INDflM 

IMiCD 

liswor 

1N4DD3 
1  IV-l-ilD- 

1N4DUI-; 

1NUII7 

1MHS 

1*1*1  H* 

HMJTfltB 

1N437Z 

1NU54 

lIV-lTZBli 

1N4») 

1N»111H) 

1«S!3fi 


ai'SI 
Sj'£| 

4/11 

4.^1 

':'il 

13.31 
IZ>Sl 
l2.'Sl 
I?,'S1 
il.'^! 

iD/m 

i-i.'fci 

I  &.-S-3 

!  ■&,'£! 

3rtl 

il/H 

J.tl 


■;.S.-: 


^flRACTOftS 

INalllca 

irr5i44 

DHMUNr 
F-7«2WHi 

fJIViUttu 

ttvm 

MV»34 

MV187? 
MVZZDI  la 
MV27II* 


i1 


ti 


II 


TKARlSlSrORS    TRAMS4ST0RS   TRANSISTORS 


ZN7Dfi 

7M?I: 

2NJZ0 

J*I9U 

.;  -j  ■- 1. :  .-s 

INITM 

JNIHSD 

2111893 

ZNZZIH 

INtZZZA" 
ZM23&S 
ZNZEM  lu 
ZflZfjQ!) 

ZJIZBHA 

Z*IZ»Qf 

Z+J35S3 

ZH3B&3 

ZN3&rH 

■,,:.i£.!:fi 

ZN3B2B 

ZN3B3Bft 

Z!N3rJ41 

21UJG4Z 

2NJB43 

:-J,il,v4 

2N3B4B 

2M1B3B  I:, 

2N3BSD 

ZN1B91  Lu 

JIIJBW 

ZM1HZ1 

2N3B2Z 

2M3BZ3 

Zfl3B5>B 

2*15903  t*1 

IM3SM 

2*0319 

imm 

2M39M 
ZW135B 
2«U30JD 


24 
*c 

£i:?:; 
29: 
33 
33 
Z-l 
W!1 
i/Sb 

B/Sr 

£2 

30.2fl 
Zfl 

b.'Sl 
SI  .SO 

5'5I 

^;si 

fl/51 

B.'Sl 
s.".l 

1.^1 

i/S1 

&>si 

01 

l.'El 

3/J1 

Jffil 

SG.flfJ 
,'j 

3.20 
i.l^i 
Mil. 


zmo'u 

ZMIZ! 
IK4122 

?N^134 
ZK4Z4S 
2K4Z43 
ZN4ZS0 
2ttt2)* 

?N4J6(H1 

2N434Z 

r«4J16 

;ri44l£A 

IN*B5B  to 

2N-ia*l 

JK-VHS/E 

?N4BEiE 

2N4BBI 

ZN4BBB 

3N5IZBtrj 

2N5I35 

2  N  51  38 

lliHl'} 

ZNhlii] 

2  N£1:97 

2NalSD 

2N5211! 

ZNaftIB 

2N1397 

2Nb4J2 

3NJ54B7 

JNMt.fl 

7N54S3 

2NL44B 

ZN^543 

WIS44 

IH9H1 


3.'S1  ZN5BJB 

$0.7E  ZN5B+B 

3,-SI  CPB43 

1/S1  Cf«P' 

srei  cksi 
Srti  Eiarj 

*!rSl    E1411 
4.-S1    t\Q2 

ttfi\t\n 

SO.Z^lfctffiPJrn1' 

tlM^FMZ 

&!-5£IDB1 
SU  ni>-SEl0O2 


SB  tC- 


HZ  all 
S1 

3/31 


5L2UC1 

semi 

SE5B01  1c 

a^!:3Zy 
T IS7J  <» 

TISTB 

DIGITAL 

tAmtitit 

SIV74UQr1 
Sra«1QK 
B.'"31  iSN?420M 
SHZ44aN 
SM74BIN 
SN7473K 
a»7^75N 
SN747CN 
SNT4B0M 


;■■ 


'.  :i 
b/Sl 
3.r§1 

s&.on 

3/51 

Lm 

1.90 

:■  :i 

SU.3& 
J,  SI 
2^1 

$3.00 
1-aS 

la.flD 


zfli 

2fll 
H  H 

S5.0B 

S4.DB 

■l.-SI 

3,fSl 

3fl1 
3fl1 

3/11 
■3,'i1 

*r!1 
4/51 

3,11 

o.w 

3751 

IC'i 

S215 
ih 
M 

IB 
IS 
18 
3ft 
*» 
3S 
4* 


LINEAR  tC'i 


LlNEAfiiC's 


IW1QPH 

LM301AN 

LM307H 

LM3QBM 

LW1309K 

LIV13I1M 

LM3ZI)hh 

1M32DK  12 

1M32UK-1S 


37.  afl 
i) 

27 
£6 
1.Z5 
9P 
1  15 
1.35 
1   ih 


LVH'JK-a 
LU140M 

IWJ40T-I 

LMJ4QT15 

LM34QT-24 

LM37EK" 

LMJ77K 

LM3B0H 

NEE&BV 

NE534A 

LM7B3CH 

1*iJUSCI* 

LMT23h 

LMT23Ka 

LH/JJ39H 

LmTfllCh 

LHT4ICN* 

LW;*|ICI*14 

imacn 

24SCJ  DIP 

749CJ  DIP 

oVWCPrnDlF 

LMI3D4W 

LMM4B.M- 

LmZlUM 

XRS55Ei:P 

274BDE 

CA3A2BA 

tAJB4B 

LM3D?t.M 

LMSfPtrt 
RC4194D 
RC41B4TH* 
RC41?5DN* 
FtC41B5TK' 
i.W425GCrV 
FlC4BB4Drf 
NB^aLtV 
NbiStV 
.■^•ATlttbUlC 
BB3B-EHP' 
DM75492 


SI. 75 
1.7B 
1.7E 
!/H 
1,31 
1.71, 
■55  ! 
2.ED 
IZt 

i/si 

SQ.BD 

29 

2# 

Iffl 

3/SI 

31.013 

3/31 

4/11 

.34 

.SB 

.ih 

4.00 

JO 

l.lfi 

3/53 

ii4o 

iss 

IBS 

in 
u 

I4S 
IS 

M 

1 .50 
2.50 
I.2S 

tn 

2.M 
.11 
IS 

UP 
13S 
3  75. 


%        *SUPER  SPECIALS:      f 


1N914  lOOV/IQmA  Diode  20/51 

1N4QQ1  10QV/1A  Ract.  15^1  \ 

1N4154  3QV  lN^V:  26/51 

BR1  50 V  »A  fridge  Rac  4, 'Si 

2N2222A  NPM  Trapsistor  6/S1  ' 

2N2907  PNP  Transistor'  6/51 

2N3055  Powar  Xistar  10 A  I;?' 

2IM  3004  NPN  Amp/Sw  p  1 00  6/S1 

2N  3906  PNP  Amp/S*  p*1 00  6/S1 

CP6bU  Pow sir  F 1 1  &Amu  SS 


MPF102  20OMHJ  Rf  Amp 
40673  MOSFET  RF  Amp 
LM324  Quad  741  Op  Amp 
LM376  Pos  Volt  Rog  mOIP 
NES66  Timor  mO  IP 
LM723  2  37V  Reg  DIP 
LM741  Comp  Op  Amp  mDIP 
LM 1458  Dual  741  mDIP 
CA3036  5  Ttwij  Arrav  DIP 
RC4195DM   ■  15V /&0tnA  mDIP 


RF391  RF  Power  Amp  Traiwrtor  10-25W  @  3-30JV1HiTO.3 
555X  Tpmsr  1jicl-1hr  Diffarerit  pinout  f'Oin  555  (w/dataj 
RC4194TK  Dual  Tracking;  Regulator  +0^to  30V  #20€mA  TO^O 
RC4195TK  Dual  Tracking  Ragu)ator  i  1S.V  &  100mA  (TO.OOf 
B03B  WavBtorm  Guncratur  *S*F1  A  Wiave  With  Circuit*  &  Data 


3/S1 

S1.75 

.9* 

3/51 

4«i 

3/$1 

55 

1JS 

$5.00 

3/S1 
$250 
S2.25 
S3  75 


SPECIALS-THIS  MONTH  ONLY 


1N34 

1N6263 

2IM918 

2N3866 

RCA29 

LM741 

LM1304 

LM2111 

CA3028A 

RC4136 

LP-10 


Germanium  Diode  60V  10mA 

Hot  Carrier  Diode  (HP2800,  etc.) 

UHF  Transistor— Osc/Amp  up  to  1  GHz 

UHF  Transistor- 1  Watt  at  432  MHz 

NPN  Power  Amp/Switch  30W  TO-220 

Compensated  Op  Amp  mDIP  or  DIP 

FM  Multiplex  Stereo  Demodulator 

FM  IF  Amp/Limiter/Detector 

RF/IFAmplifier  DC  to  120  MHz 

Quad  741  Op  Amp  — Low-IMoise 

LOGIC  PROBE  Kit-TTL,  CMOS,  etc. 
(See  Above-"OTHER  ADVA  KITS") 


10/$  1 

$1.00 

4/$1 

$0.75 

.70 

6/$1 
$0.99 

.99 

1.45 

.95 

$7,85 


ELECTRONICS 


BOX  4181  K 
WOODSIDE,  CA  94062 
Tel.  (415)  851-0455 


A24 


183 


- 


EkfLLET 


r-1 


P.O.  BOX  19442E 
DALLAS,  TEXAS  75219 
(2141823  3240 


WE  BET  THAT  WE  CAN  SHIP  ANYTHING  IN  THIS  AD  WITHIN  48  HOURS  OF  RE- 
CEIPT  OF  YOUR  ORDER.  If  we  lose  we  will  still  send  your  order  and  we  will  also  send 
you  a  brand  new  silver"  dolfar  for  every  $5.00  in  merchandise  you  ordered! 

IF  WE  WIN  WE  GET  TO  KEEP  YOU  AS  A  SATISFIED  CUSTOMER,., 

WANTA'  BET?? 
*  Silver  dollars  are  new  copper  clad  style.  Refunds  are  calculated  on  nearest  $5.00  incre- 
ment. Sundays  and  holidays  are  excluded. 


Mini  Grandfather  Clock  Kit 


$39.95  kit 


ComelftttJY  Electronic 

100%  Solid  Swe 

Alt  CMOS  IC  CcJnslrurtiC'n 

2  Oufliiw  Plated  PC  Baanb 

giM  m  4JST 

Me*,,  caviled  &wv  to  folio*  irjiructioni 

Lvgft    V"    LEO    readout   witfi    AM/TCI 

&  colon  t(\Qi  en  on 

S*mu*rr*d  LED  wmn&nq  pendulum  wnft 

Oumfi    the    hour    tie      3    ftrnR    fc»    1 

, 
Adjuiubit    *otume    too*    v*a    tunain 
0*1  fh*  chime , 
LOW  COST 

Comtf*i5  wiTr«  ait  osrtf  including  Tf*fH- 

formei  £  ipsakcr . 


JJ)Oy  +  y  O  {assembled  &  checked  out) 


TAKE 
automatic 

10% 
Discount 

on  MDSE, 

orders    of 
550.00  or 

ovet. 


SMILING  JACK  SPECIAL!  CLOCK/TIMER  KIT  (MK*03> 

May  we  recommend  the  Aircraft  Clock/Timer? 
Features  24  hour  Zulu  time  and  up  to  24  hours  of  elapsed 
time  on  the  same  set  of  six  digit  LED  readouts.  Totally 
independent  operation  of  both  functions.  Clock  has  pre 
sellable  alarm  with  10  minute  snooze.  Timer  has  reset, 
hold,  and  count  functions.  FuH  noise  and  overvoltape 
protection.  24  hour  only.  Readouts  has  dimmer  feature 
or  they  can  be  turned  off  without  disturbing  the  clock  or 
timer,  Timebase  included  (.01%  accuracy).  Because  of  the 
many  options  and  mounting  considerations  the  case  and 
switches  are  not  included.  Switches  are  standard  types. 
Win  fit  inside  standard  aircraft  instrument  case  or  the 
medium  shadow  case  (see  BF-01J, 

9- 1 4  V  DC  1  SOMA  W/madouts  on 

40MA  W/readouts  o^([QC   AC 


SOLID  WOOD  CLOCK  CASE 
Handcrat ted  specifically  for  the  Grandfather  Dock  (see  picture  above! 
MADE  FROM  SELECT  SOLID  HARDWOOD.  These  beautiful  cases  are 
custom  cut  for  the  Mint  Grandfather  clock  and  available  in  either  ASH  or 
WALNUT.  Case  comes  with  pre-cut  ruby  front  lens  and  back  panel  The 
PC  boards  slide  easily  into  two  internal  grooves  to  make  Installation  quick 
and  easy.  Choose  from  the  following: 

Complete  case  assembled  and  finished  -  SI  9.95 
Complete  case  kit.  All  pieces  pre  cut  and  notched,  but  unstained  and  un 

finished  —  $15.95 
PLEASE  SPECIFY  TYPE  OF  WOOD  DESIRED,  ASH  OR  WALNUT 


II  l  IMIK  SEUEI-IECEIVEI  111 

A  special  buy  on  a  high  quality  ultrasonic  transducer  allows  us  to 
offer  this  kit  at  a  super  price  —  but  hurry*  quantities  are  limited! 
You  can  build  intrusion  alarms,  motion  detectors,  remote 
controls,  echo  ranging  or  liquid  level  measurement  equipment. 
We  supply  the  basic  transmitter  and  receiver  electronics  includ- 
ing a  drilled  and  plated  PC  board.  The  units  work  at  23KHZ 
with  a  range  of  20  ft.  and  can  be  positioned  opposite  each  other 
or  sideby-side  and  bounced  off  a  solid  surface-  The  output  will 
sink  up  to  300ma  to  drive  a  relay,  alarm  circuit,  etc.    m.ff\   C\EZ 

order  us  oi  jpiy.yo 

AUTOMATIC  TIMEOUT  CIRCUIT 
Givn$  a  1  7  iocqnti  entry  delay,  than  triggers  an  alarm,  light,  etc.  with 
5-10  minute  (ulectobtol  time,  Device  rearms  itself  after  the  cycle* 
Directly  compatible  with  the  US— 01  and  Warble  Alarm.  Triggers 
an  a  "low"  going  transition.  Requires  12  VDC  WiH  source  or  sink 
up  to  ZOOM  A 


5>o.yt) 


WRBtt  AIaM  K!t 

Everybody  is  talking  about  it'  A  dual  tone  ear  shattering 
sound  that  is  impossible  to  ignore.  Resembles  the  Eur- 
opean siren  sound.  EASY  to  assemble! 

$2.50 

Alt  necessary  com- 
ponents &  PC  board, 
Less  speaker, 
5  to  10  watts  output 
depending  on  speaker  im 
pedence.  Useable  from  3 
ro  15V  flower  voltages 
gives  reduced  output). 
Requires  1  amp  for  full 
output. 


OUR  CUSTOMERS  WRITE  ABOUT  OUR  CDI  KIT: 

"..great  kit/* 
unhetie vabte  value ",    " . . good  design* " 
"...fantastic  kit  and  service.  Send  three  more. " 

The  CDI  kit  is  all  these  things  and  more.  Get  in  on  a  one-time  deal. 
Complete  electronics. 

Requires  heats  ink    I  not  included)  also  works  for  voltage  source 
for  high  intensity  strobe.  aq   qj- 


PS-12  HIGH  CURRENT  VARIABLE  POWER  SUPPLY  KIT 
A  LOW  COST  WAY  TO  HAVE  A  QUALITY  VARIABLE  BE^CH  SUPPLY, 

ALL  ELECTRONICS  SUPPLIED 

LARGE  COMPUTER  GRADE  FILTER 

PLATED  PC  BOARD 

UNIQUE  PRE- REGULATOR  ALLOWS  COOLER 

OPERATION  AT  HIGH  CURRENTS. 

3  to  16V  &  15  to  30V  (two  ranges)  @ 

10A  CONTINUOUS  {ISA  with  fan  cooling) 

ADJUSTABLE  CURRENT  LIMITING 

SHORT  CIRCUIT  PROTECTION 


B8 


$49.95 


Regulation:   24Qmv  Load  &  Line 
Ripple:  Less  than  .5V  @  30V  &  10A 


Add  $3.70  for  UPS  shipping.  Outside  continental  U.S.  Add  $10.00 
for  Parcel  Post  &  Insurance, 


OVER  VOLTAGE  PROTECTION  KIT 
{OVP-1| 


$6.95 


The  OVP  1  will  protect  your  expensive  gear  from  voltage 
surges,  power  supply  malfunction  or  tampering  hands 
on  your  voltage  adjust.  Every  regulated  power  supply 
should  have  one.  Cheap  insurance  for  expensive  equip 
ment.  Adjustable  from  3  to  30  volts  DC.  Useable  on 
Supplies  up  to  25  amps.  Power  supply  must  be  Fused, 
Directly  compatible  with  the  PS-12  Power  Supply.  PC 
board  and  all  parts  suppled,  including  25A  SCR. 


6  DIGIT  MINI  MOBILE  ALARM  CLOCK  KIT 
Many  of  our  customers  who  have  bought  our  other  mobile  clock  kits 
(MK  03  St  MK-04).  have  requested  a  small  mobile  ciock  for  in  dash 
mounting.  We  put  our  engineer  to  work  on  it  and  the  result  is  The 
compact  MK  05.  Designed  to  be  a  mobile  clock  from  the  ground  up. 
There  has  been  no  compromise  on  quality-  Take  a  look  at  the  specs, 
price,  sue  and  compare  it  with  any  other  clock  kit  on  the  market. 
We  will  be  wait  mo  for  your  order! 

*  Quart*  ci  ytUi  lim«b*»* 

*  ToflMd  Hid  f  trwr  now  & 
rallaa*  pr  a  lac  (ton 

*  M*qn.  I >*d   1 5  iodi ,  •  d*0t  L  EO 
iwtoui  w«i*i  ipacttfl  bmtmwm 1 


houn .  minutti.  &  „ 

Top  Quality  tpovy  gita*  PC 

fecbtnh  mm  dr.H«d  fit  platad 

No  additional  componartti 

Compdit  unifi  prwtlabte  24  m 
*Ur m  iipaaliaf  HOT  .rcludad) 
On  Im  liWl  «  fllciad  dnw 
€a*r  quick  MMNv 
S-U  VDC  #  €0  to  SO  ™ 

flaMfOuTt  Cttt  tf*  Twrn*d  Oft  & 
fh*  clock,  cant i nun  tp  Imp 
PC  bawd  OLetA    3.6  *2J 

2  2M"k.7$ 


TERMS:  NO  COD's  ■  Send  check  or  M.O.  *  Add  5%  postage 
Tx.  Residents  add  5%  sales  tax  ■  Foreign  add  10%  (20%  airmail) 
Orders  under  S10  add  60c  handling  *  Repair  service  available 
Accepting  phone  orders  on  Master  Charge  and   Bank  a  me  Heard. 
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NEW   LSI  TECHNOLOGY 

FREQUENCY  COUNTER 

TAKE  ADVANTAGE  OF  THIS  NEW  STATE-OF-THE-ART  COUNTER  FEATURING  THE 

MANY  BENEFITS  OF  CUSTOM  LSI  CIRCUITRY.  THIS  NEW  TECHNOLOGY  APPROACH 
TO  INSTRUMENTATION  YIELDS  ENHANCED  PERFORMANCE,  SMALLER  PHYSICAL 
SIZE.  DRASTICALLY  REDUCED  POWER  CONSUMPTION  [PORTABLE  BATTERY 
OPERATION  IS  NOW  PRACTICAL].  DEPENDABILITY,  EASY  ASSEMBLY  AND 
REVOLUTIONARY  LOWER  PRICING! 


SIZE : 

3"  High 

6"  Wide 

5^"  Deep 


«PTfitLtCT«0IMC».IBC 


PCI9 


t 


53050535 


v 


&*» 


fR|9ulNG« 


V/a  LBS. 
COLOR: 

BLACK 

KITKFC-50C 

KITKPSL-350.  . 
KIT#PSL-650 

MODEL  #FC-50WT 

MODEL  #FC-50/ 600  WT 


FACTORY   DIRECT  PRICES 

.  &TJ  MHI    COUNTER  WITH  CABINET  *   P. 5.  . 

350  MHZ    PRESCALER  |NOT  SHOWN] 

§50  MHZ    PRESGALER  [NOT  SHOWN]  .... 

-  60  MHZ    COUNTER  WIRED.   TESTED  &  CAL. 
600  MHZ    COUNTER  WIRED.  TESTED  &  CAL, 


■.■■*! 


,..$99.85 
. * . , 23.95 
.  29.95 

.165.95 


KIT  iFC-SOCtS  COMPLETE  WfTH  PHEDRILLED  CHASSIS  ALL  HARDWARE  AND  STEP-BY^STIP 
INSTRUCTIONS  WJRED  &  TESTED  UNITS  ARE  CALIBRATED  AND  GUARANTEED  PRESCALEBS 
WILL  FIT  INSIDE  COUNTER  CABINET 


FEATURES  AND  SPECIFICATIONS: 


DISPLAY;    B  RED  LED  OtGITS    4H  CHARACTER  HEIGHT 
GATE    TIMES  r    1    SECOND    AND    1/10    SECOND 

1AUTO  DEC,   PT.   PLACEMENT] 
RESOLUTION:   1   HZ  AT  1    SECOND,    10  HZ  AT  1/10  SECOND. 
FREQUENCY  RANGE:    10  HZ  TO  60MHZ,  |65  MHZ  TYPICAL], 
SENSITIVITY:    10  MV  RM$  TO   50  MHZ.  20  MV  RMS  TO  60  MHZ  TYP 
INPUT  IMPEDANCE:  1  MEGOHM  AND    20  RF 

[DIODE  PROTECTED  INPUT  FOR  OVER  VOLTAGE  PROTECTION.) 
ACCURACY:    ±    1    PPM    _;      0001       |    AFTER  CALIBRATION  TYPICAL 
STABILITY:  WITHIN  1  PPM  PER  HOUR  AFTER  WARM  IIP J  001  "V.  XTAL 
it   PACKAGE  COUNT     &  [ALL   SOCKETED 

INTERNAL  POWER  SUPPLY     5  2  V  DC  AT  BOO  MA    REGULATED 
INPUT  POWER  REQUIRED:    &-12  VDC   OR  115  VAC  AT  50/60  HZ. 
POWER  CONSUMPTION     4  WATTS 
INPUT  CONNECTOR:    BNC  TYPE 


PLEXIGWS    CABINETS 

Great  for  Clocks  Of  iny  LED 
Digilai      projeci  Clear- Red 
Chassis  serves  as   Bezel  to 
increase  contrast  of  digital 
rABINET  I  disp>avs 

3"H,6!4"W>5K"D    Black,  White  or 

Clear  Cover 


CABINET  II 

2%"rt5"W,4"D 


$6.50 


REDOR  GREY  PLEXIGLAS  FOR    DIGITAL  BEZELS 

rrt^ua-  85»ea    4/*3 


SEE  THE  WORKS  Clock  Kit 
Cte*f  PleiJfltat  $i»rx* 

*6B»g  4   digits 

•  i?or  2*  tir  time 
■J  set  seiches 

•  Plug  transformer 
•aljparts  >nciudeci 

Preng'as  is 
Pre -cut  &  drilled 

K^liflSO  4CP 

Siie   6"H,4Vi"W.3"D 

•23"  2/*45. 


60  HZ. 


XTAL  TIME  BASE 
Win  enable 
Digital  ClochKi  is 

or  Clock-Calendar 
Kits  to  operate 
from  T2V  DC 
t   *2 "PC  Board 
Power  Rea    &-15V 
(2  5MA   TVP.) 
Easy  3  wire  hookup 
Accuracy    ±  2PPhA 
#TB-1  (Wmstabte) 
ICompleieKii   Ml 

Iwfr  &CalS9.9 


SPECIAL  PRICING! 

PRIME  -  HIGH  SPEED  RAM 

21L02-3  *$& 

LOW  POWER  -  FACTORY  FRESH 

1*24       Sl.9S«a 
2S-99         1.75ea 


100-199    $1.60  ea 
200-499      1,45  ea 


OVER  500  PCS 


*1.39 


S-DIEir  LEO  CLOCK  CRLEllORR  Kl'l 

off  re-  Tims-  snoosE  numm  i  moRE...  kit  mi 


FOR  THE    BUILDER  THAT  WANTS  THE  BEST    FEATURING  12  OR  24  HOUR  TIME  — 

29*30-31    DAY  CALENDAR      ALARM.  SNOOZE  AND  AUX    TIMER  CIRCUITS 

Will  alternate  time  18  seconds)  and  date  (2  seconds)  or  may  be  wired  for  time  or  date  display  only, 
with  other  functions  on  demand-  Has  built-in  oscillator  for  battery  back-up.  A  loud  24  hour  alarm 
with  a  repeatable  10  minute  snooze  alarm,  alarm  set  &  timer  set  indicators  Includes  110 
VAC/GOHz  power  pack  with  cord  and  top  quality  components  through -out         — ^ 


JUMBO  DIGIT  CLOCK 

A  complete  Kit  (less  Cabinet)  featuring : 
Six  .5"  digits,  MM5314  IC  12/24  Hr. 
lime,  PC  Boards.  Transformer,  Line 
Cord.  Switches  and  all  Parts  Ideal  Fit 
in  Cabinet  II 

Kit  #531 4-5        *199S 


2/*38, 


7001BW1THS-  5    DIGITS 

700 1 C  WITH  4       &     OiGrTS 
t  ■  3"  DIGITS  FOR  SECONDS 
KIT-TQ01X  WITH  S-  6"  DIGITS 


$39  96 


! 


WXJ1C 
OiSPtAV 


$Q95ea 


KITS  ARE  COMPLETE  (LESS  CABINET 


TOO?  x  OtSPLAV  7Qq1   e 

A^L^OGlKlT^FrTXA^lNEnA^ 

PRINTED    CIRCUIT    BOARDS    to*  CT  7001   Kits  Specify  lot  TOO! 

sold  sepa#aie3y  with  assembly  «to,  PC  Boards  are 

drilled   Fiberglass,     solder     elated     and   screened  Q    CorH-$73& 

wTh  component  layout 


JUMBO  DIGIT         4# 

CONVEfiSTlOM  KIT       5f' 
Convert  small  digit  LED  clock  to  large 

5"  displays.   Kit  includes  6  -  LED's. 
Multiplex  PC  Board  &  Hook  up  info. 
Kit  #JD-1CC  For  Common  Cathode 
Kit  JUD-1CA  For  Common  Anode 


AUTO  BURGLAR 
ALARM  KIT 

AN  t *1T  tOAlJIUtll  ANpMSt  TOrhSMik 

t,  A*u  providing   u*h*   rn'imfS  Hot 

MOftVALL?    fOU**0      HlTtl»     *L*flH     HAS 

PftQVtaiQfi  rO»  »Q5  1  OflflgnDINC 
1*KCHL1  OH  IfNftOPS  *ILL  PULSE  "OAH 
BlUfcT  AT  \nl  AATE  OH  DRIVE  SJfllM  AIT 
MOVIDtS  PROGRAMMABLE  TIME  PELAV$ 
FOB  I  KIT  EhTRT  4  ALARM  PIPlQD  UMiT 
MOUNTS  IfMOlft  B*S»  REMOTE  SWITCH 
CAN  BE  MOUNTED  WHEHE  DESIRED  CMOS 
HEiHiBlLirt  fllSO1*  FALSE  ALARMS  A 
PnOVtD(%  *0«  ULTn*  QfENQABLE  ALABU 
OO  h  U  T  Rl  T  OOL  E  D  it  LOW  PRICES '  T  H  IS  «S  A 
tg»OU*LlTf  COMPLETE  R|T  WITH  ALL  PARTS 
IHCLUDlHD  6L  TAILED  DRAAINOS  AND  IM- 
L.:  RUCTION*     OR     AVAILABLE     WlftED     AHEt 

niri  D 


KIT#ALR-1 
$9.95 

rtALR^IWT 

WIRED  & 

TESTED 

$19.95 


VARIABLE  REGULATED 

1  AMP 
POWER  SUPPLY  KIT 

*  VARIABLE  FROM  ■*  lo  lW 

•  SHORT  CIRCUIT   PROOF 
.    T2S  tC   RFjGiJLATOB 

■  aNMSS  PASS  transistor 
i  CURRENT  LIMITING  AT  1    Amp 
KIT    IS    COMPLETE    INCLUDING 
DRtLLED     4     SOLDER   PLAUQ 
F3BERGLASS  PC    BOARD  AND 
ALL  PARTS     <Lbss    TRANS- 
FORMER)      lUTiPS-01      M« 
TRANSFORMER  24V  CT   will 
piowidt    3D0MA    ai   l?V#nd 
1   Amp  *1  bW.  43  50 


moaiLE  LEO  CLOCK 


&»** H' [DIGITS I 

MODEL      12  V0LT  AC  or 
02001       DC  POWERED 


2D135 


•  fi  JUMBO     A    RED  LED'S  BEHIND  RED  FILTER  LENS  WITH  CHROME  RiM 

•  SET   TIME    FROM  FRONT  VIA  HIDDEN   SWITCHES  •    12/24-Hr.   TIWE  FORMAT 

•  STYLISH  CHARCOAL  GRAY  CASE  OF  MOLDED  HIGH  TEMP.  PLASTIC 

•  BRIDGE    POWER    INPUT    CIRCUITRY    -    TWO    WIRE    NO    POLARITY  HOOK-UP 

•  0PTONAL  CONNECTION  TO  BLANK  DISPLAY  [Use  When  Key  OfMn  Car,   Elc.l 

•  TOP     QUALITY      PC     BOARDS     &      COMPONENTS     -     INSTRUCTIONS, 

•  MOUNTING   BRACKET  INCLUDED 

Mr.  Kir  *29«   3,-    A27»B  P^rc^l? 

jLe*i  BV.  Sslteryj  fcw  tA       more       ^g  EA  fAC-l  ■■  **• 

ASSEMBLED  UNITS  WIRED 


&  TESTED 
ORDER  *2DQ1   WT  [LESS  9V     BATTERY} 
Wired   lor  12-Hr   Op.   if  nol  QlherwisB  specified 
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3   OR 
MORE 


♦37" 


OPTOELECTRONICS.  INC. 


BOX  219  •  HOLLYWOOD    FLA   33022*  (3061  92>  205e 


iw  cAirgt 


ORDER  BY  PHONE  Oft  MAIL 
COD  ORDERS  WELCOME 


luiinfiiCiJO        Orders   Undor   $15     Add  Si  00     Handling 


ISTORE: 


21  AVI 


Fl*    Rvi    Pl*«t«  Add  4%    5*1*1  Tit 


Wt  PAY  All  SHYING  INCONTJNtNTAt  USA  -    OTHERS  ADD  5%  [  10S     FOR  AlRMAJl; 


\ 


I 


I  n* 


HIGH 


PUPA 


a  D 


LOW 


OUP0 


tf*T 


***  l.V* 


ICOM 


S&S&ftK; 


:o>?:w' 


•.VJSWiVilWV-.V.VftVr 

!    -    ■     -     -     '  AfflbCTA.^M/ .    -    _    .     .     .    rf    !     1     ■    * 


:;;L"|;>: 


tf-i 


v.>:-:vM- 


:-:■:■: 


S&R&XK&mSi 


•'.&£>yyjys. 


ttStt: 


►.•.•.■.v.*!1 


■.■.'.-.■.-.■.■  ■.'■■ 


mmmmmmmmm 


MMmmmmmmmm 

',",'r",    ,"rV"-  -  fc  *  J    ■ Hi  i    r   ■ 


KW*W5?4S.:.>S 


No  more  soldering  diodes  every  time  you 
want  to  try  a  new  repeater ! 
Just  plug  t&e  Synth  acoder  into  the  back  of  your 
radio,  select  channel  22,  and  the  Synthacoder 
takes  command  of  your  radio  —  Giving  you 
fingertip  control. of  ALL  frequencies. 


•  Front  Panel  Thumbwheel  Control 
of  All  Channels! 

•  Fully  Automatic  Invalid  Code  Control! 

•  Small  Size:  jrxlFxfi" 

•  Factory  Wired  and  Tested 

•  Easy  To  Install 


SPEC1 AL 

only  $87.95 

postpaid 

CA  Residents  add  6%  sales  tax 


pnm^   m^iHiW   hiMMHW    w**^"»-—     —  m»ih 


PM      BMMMM    ^rt^Mi 


^rihAA|bAAAri 


D 

a 


P.O.  BOX  2233 

1247  COMMERCIAL  AVENUE 

OXNARDCA  93030 

(805)48643817 

I'LL  BITE!  Please  send  more  info. 

I'M  HOOKED!  Please  RUSH  my  Synthacoder. 


YES,  I  wo  til  d  I  i  k  e  to pu  r  c 
Enclosed   please   find   my 
handling).  California  residents 


I 


a  Synthacoder  for  my  I022S. 
,95   (Price   includes  postage  and 
6%  sales  tax. 


11    ■ 


enclosed,  D  Cash  □  Check  D  Money  Order 

Please  charge  my        □  Master  Charge        □  Ban  k  Artie  ricard 

Credit  card  # 

Interbank  # 

Expiration  date 

Signature _ . 


Name 


Call 


MM  [MM 


v_ 


Address 
City™ 


— i m«^M 





I  I      1 


"^■^■^^^      ^^^^^^^^^™       -^ 


1    1  I    i     i   I    I   i    i   ii 


^-M^ta^^M 


^■^MH^H^H, 


■       '         i     ;lf 


Zip 


EI2 


™«*     ■■    iiiiii  m 


^.^^ 


^^^     ■^^-■— m* 


WE  PAY  POSTAGE! 


ELECTRONICS 


P.  0.  Box  401247,  Garland,  Texas  75040     (214)  271-2461 

If  your  computer  uses  the  S-100  buss;  D.R.C.  is  a  name  you 
will  want  to  know. 

Send  us  your  name. 


ROTARY  SWITCH 

Instrument  grade.   6  Pole.   3 
Position.  Centralab. 
$.99  each 


1  AMP  RECTIFIERS 

House  Numbered.  Factory 
marked  units.  AD  meet  200 
P1V  minimum.  Many  up  to 
1,000  P1V. 

30  FOR  $1 

Pull  Leads. 


1ft  PIN  IC  SOCKETS 

Low  profile.  Solder  Tail, 
5  FOR  SI 


ZENERS 

1  W.  IS  V.  House  Number. 
Motorola. 
5  FOR  SI 


IN4748  1  W.  22  V. 
Motorola. 
10  FOR  $1 


2708 


1KX8 
EPROMS 


2708 


Prime  new  units  from  a  major  U.S.  mfg> 
650  N.  S.  access  time.  Equivalent  to  four 
1702A's  in  one  package! 


GOING  INTO 
BUSINESS 


DISC  CAPACITORS 
A  MFD  16  V.  P.C.  Leads 

Most  Popular  Valuel 

P.C.  Leads.  By  Sprague. 

20  FOR  SI 


$15.75 


each 


741 C  OP  AMPS 

MINI  DIP.  Prime  New  Units. 
Has  computer  MFCs  house  number. 

12  FOR  $2 
100  FOR  S15 


OPCOA  LED  READOUT 

SLA- 1  Common  Anode.  .33  In.  character 
size.  The  original  high  efficiency  LED 
display. 

$.75  each 
4  FOR  $2.50 


TANTALUM  CAPACITOR 

1  MFD.  35  V.  Kemci.  Axial 

Lead.  Best  Value. 

10  FOR  SI 


POWER  RESISTORS 

.5  OHM   50  WATT. 

Adjustable  5% 

2  FOR  $1 


3  OHM   15  WATT.  5% 
3  FOR  SI 


.25  OHM  3  WATT.  1  %  IRC 
4  FOR  SI 


POWER  ZENER 

IN3998A  10W.  6.2  V. 
2  FOR  SI  W/HDWR 


CALCULATOR  DISPLAYS 

Brand  New  Units 

By  BOWMAR. 
Common  Cathode. 

.11  INCH  CHARACTER. 
9  DIGIT  ■  $.99 
6  DIGIT  -  $.69 


MYLAR  CAPACITOR 

1  MFD.  400  VDC.  5%. 
2  FOR  SI 


TRANSISTORS 


2N3566  -  TO  -  5  plastic.  NPN 

VCEO-40  HFE  150  TO  600 

10  FOR  SI 


EN3906  -  TO  -  18  plastic.  PNP. 

VCEO-40  HFE  100  TO  300 

10  FOR  $1 


THERMISTOR 

1  K  OHM  at  Room  Temp. 

Very  Sensitive. 

4  FOR  $1 


MPS-6566  -  TO  -  92 

plastic.  NPN. 

VCEO-45  HFE  100  TO  400 

10  FOR  $1 


T1S92  -  TO  -  92  plastic  NPN 

10  FOR  $1 


2N3904  -  House  tf  -  TO 
NPN.  VCEO-45 
HFE  100  TO  300 
10  FOR  SI 


-92 


2N36 16  Motorola  TO  -  3  Power 
PNP  Germanium.  85  W.  75  V. 

7  AMP. 
2  FOR  $1 


TERMS:  ORDERS  UNDER  $15  ADD  $.75.  NO  C.O.D.  WE  ACCEPT  VISA  AND  MASTER 
CHARGE  CARDS.  MONEY  BACK  GUARANTEE  ON  ALL  ITEMS. 


\ki 
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MINIATURE       /  tJ^    W 

^PDT  (       DUAL  0?A/Vr* 

to£l  su-tch  V fr*  — HAS  K*f>«rV,  rsftj 

i         ll0j  f  £,UA^AHT£LD   FUNCTIONAL 


10/*2.so 


*®l  o     i  all  specials 
4-7/v  VsuwecTTo 

fV.  \pric*asa 


ttl 


*D-5*  SPC/J 


3 A  feOOYoiooe 
20/*3.5O 


o 


ea. 


|£*SC 


V/ 


30ADC 

R£CTIF»£Fl 

INCLUDES    FINNED 
VIAT  %i#K    AMD; 

Socket 


*D-4- 


. . .  and  some  stuff  from  our  NEW  FLYER ! 


surprise!    8K Econoram II 


T  M 


umiiimifiiiiiiiiiiiiiiL^ 


lower  prices 
..more  choice 

74LS  TTL 


**' Si 


741500 

SP.SD 

74L5139 

T4L5CH 

0-30 

74LSIS1 

74LS02 

o.so 

74  LSI  5$ 

04 

t).3S 

74LSJ57 

71LSIHI 

0.3b 

7  4  LSI  60 

74LS10 

0.16 

74L5161 

74 LSI) 

D1.S6 

74LSU2 

74LS13 

0,53 

74  LSI  61 

7AI&U 

1,38 

74  LSI  6ft 

74  L 

.1   JO 

74LSJG9 

74  LS 

0.50 

T4LSt73 

74LS2L 

0.11 

'-TLS174 

74LS22 

0.13 

■  15  J  75 

741S26 

0.45 

MLS340 

741527 

0.36 

F4tS2f 

74LS30 

0.10 

74LS15I 

74LSS2 

fl.M 

74LS264 

74LS37 

0  45 

7415313 

741SSS 

0.45 

74LS565/ 

74L542 

0.98 

• 

741S47 

TOO 

74L53frfc/ 

74L54S 

0.9ft 

S0LS96 

74LS74 

SO 

74LS3€.7/ 

74I573 

0,6ft 

S0LS97 

74LSTt, 

*0 

74LS36&V 

74LSBG 

D.JO 

aoLSfls 

74  US  1 OU 

0,50 

74LS386 

74LSJ2S 

.1   53 

81LS95 

74LS126 

i>,6! 

fflLStt 

74LS133 

1.35 

SlLSi- 

74  LSI  3ft 

I    10 

81LS9B 

Sure,  anybody  can  throw  together  an  EK  RAM, ..or  there  *ou1i±fi'! 
be  so  aany  available!  But  those  Mho  know  armory  recognise  the 
Codlu'ut  board  as  not  just  an  exceptional  value  (It's  no  secret 
fie  know  ha*  TO  keep  cost*  dwil .  bat  as  an  exaapU  cMf  hob  to 
pack  ifitra  options  into  a  basic  nesory  board.  Extras  like  a 
vector  interrupt  provision  if  you  try  to  write  into  protected 
anory.  An  ALL  STATIC  design*  eliKinating  the  t  &atng  and  re- 
fresh  neaui regents  of  dynaaic  types.  It  lip*  along  #t  4Sfl  ■ 
1.1th  a  I  wait  staic  option  for  those  of  you  with  4  Wiz  I- SO 
aachlnes. ,  r  yet  power  is  1  TttO  bA  typ,  and  guaranteed!  10  be  less 
than  1.5  A.  Selectable  write  At  robe  avans  you  can  ose  this 
board  with  or  without  a  front  panel.  Each  4 if  block  nay  be  ad- 
dressed independently  for  ntn  flexibility.  And  of  course, 
there  are  sockets  for  ail  ICs,  prine  2 102- Lis j  a  super  circuit 
hoards,!  year  warranty  en  ill  pnrts, .  .this  isn't  just  another 
board,   this  is  a  board  you   can  depend  on. 


m 


Kit 
Form 


Also  available 
assembled  - 
$188,50 


what  a  supply ! 


(J.7S 


0.7S 


0.7S 


•Case,    chassis  and   hardware  not    includes 


That  ftA  figure,  by  the  way,  is  for  c ant  inuou*  operation.  Me 
belt.-v*  that  R*6  ratings  *t*  the  most  honest  and  conserva- 
tive wavy  to  £Q.,,t>ut  this  mpply  has  enough  reserve  so  thai 
you  can  draw  TWELVE  AMPS  with  a  bG\  duty  cycle.  Our  custcei 
wound  transformer,  generous  beat  sinking  and  conservative 
design   aake    this    passible.      What  els*  will  you  Like  about 

this    supply?      How  about    crowbar    overvoltafe  protect ion 

.05  Volt   regulation,   no    load  to  full    |iud...RF  bypassing 

and  staple  construction*  All  parts  {eicapt  transformer, 
bridge,  filters)  rnoiirit  on  a  single  circuit  board,  and  that 
bneiudci  Uis  heat  sinks  and  pass  devices  E^Ufhcther  for  ham, 
CH,  or  banch  use,  this  it  a  classy  kit  th-nt   lasts  and  lasts. 

12  V*  8  A    $39.95 

•variable  OUTPUT  li  -  1W 


Grandson  of 

a  cheap  clock 

STILL  $14.50  plus  lib.  post 


TfiWyS:  Add  5£lf  to  order*  under  $10,  PI  case  add 
5^  to  cover  shlnpin|---nDre?  in  the  case  of  power 
supplies — exeats  refunded.  We  aecapt  COD  order 
if  street  addrest  Is  included  fcr  UPS.  To  place 
Ian UsKri card* /VISA* /Hefterc barge*  orders  (SIS 
aiiniaoaa)  call  our  24  hour  order  desk  at  {415} 
S42-0636 

he  thank  you  for  your  patronage  and  appreciate 
your 
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Several   years  ago,   we   introduced  Our  "Cheap  Clock",    1   siaple,  unpretentious  clock  kit   that   has   4 pawned  nu- 
aaooBS  iarttations,     later,    we    upfra^ed  our  kit  with  digger  readouts,  brighter  digits,  and  a  bigger  bo 
that  was  our     Sen  of  a  Cheap  Clock".      Oar  current  clock   is  the  "Grandson  of  a  Cr      .  --and  this  tia* 

we  have  tapped!  the  di^t  size  to  ,4",  «hile  retaining  alt  the  features  that  aade  the  original  clocks  such 
big  sucressei — Like  6  digit  operation,  separata  driver  and  segaamt  trsniistors,  12/14  hour  operation.  ui> 
or  SO  Hi  capability*    industrial   quality  PC  board.   IC  socket   to  el-.ainata  heat  daauge,   and  so  on. 

This  is  a  couplete  clock  kit...  less  only  case.  Unlike  many  of  our  imitators  who  charge  extra  for  the  PC 
board  and  transform!1,  we  include  both  items- --as  well  as  time  setting  switches — in  the  package  price. 
Our  data  sheet  tells  how  to  regota  the  readouts,  how  to  use  with  a  tia*  base  for  battery  or  iutoiaotive  op- 
eration,   mid   HiocmhSy  procedure.     Note  that  despite  the   larger  readouts,    the  price  is  not  one  penny  higher 

1  Kin  the  "Son  "f  4  cheap  Clock0. 

FREE  FLYEK:  If  you  haven't  not  one  of  our  fl 
ers  lately,  you  are  in  for  a  surprise.  See,  we 
keep  finding  all  these  neat  parts  to  carry,.. and 
we  keep  generating  new  kits... now  we  have  books, 
nore  anisic  kits,  esoteric  lCi„  acre  Vector  pro- 
ducts...in  snort,  stuff  that  delights  the  heart 
of  the  elect roBics  hobbyist.     All  you  have  to  do 

get   your  own  copy  is  to  send  us  your 
address,     le'Il  take  care  off  th*  rest. 


bill  goobout  electronics 
box  2355,  Oakland  airport.  Ca  946u 


Sf£     %K>  AT  CcA*?l*7r%jAANt*   '   G4 


i^m 


7400N  TTL 


BWMflW 
SH7402H 
5N74D3N 
S-N7404N 

&mm 

5H7407N 
5Ny433N 
SH7409K 
3N7410N 
SH74MN 
SN7412M 
W4t3H 
5N7414N 
SN741&N 
31*741 7  N 
SN7420N 

SN7422N 
EN7423H 
SN7425JJ 
SN7J36K 
SN7427JI 
SM742S*I 
SW743DN 
SN7432N 
5JJ74im 
SN74J6N 

SN7441H 
SIV744&J 
SH7443N 
SN7444N 
SJJ74J5N 

El*74*7*i 
SN744^BK 
SN7450N 
5N7451N 
S*I7*S3N 
5N7454N 


10 
16 
.21 

16 

ia 

2< 
20 

.28 

-25 

It 

i» 
.30 
.33 

«9 
.70 

?S 
.15 
.21 
.33 

49 
,37 

29 
.2* 
37 

42 

.» 
.31 
.27 
2T 
.25 
Eg 
.39 
.59 
75 
75 
.75, 
f\ 
.63 
.79 
26 
.27 
27 
.10 
MANY 
20% 


SN7459A 

SNftglN 

SN747QN 

S*I7472N 

$hl7473N 

SN7474N 

£N7475*l' 

SN7476H' 

SN7479N 

SN74SWJ 

S*J7*ft?K 

5N7433N 

SN7<65N 

-j'J^gijN 

5H7488N 

■SH74MN 
S.N7491N 

5N74SGN 

SN7494N 

5N7495N 

SN74%N 

SN7437JI 

S*I7<IQW 

SN741D7N 

S*J7*12lhl: 

SN74122H' 

SPJ74123N 

9jN7*12GN 

Sh74l?6*J 
S*J7<132N 

5N74136K 
3N74T4tN 
5b74l4?h 
SN74U3N 
SN74144N 
SN74145N 
S*J74«7N 
SM74UBN 
SN74150N 
•SU74151N 
5^174  !53M 


.25; 

& 

,45 

.30 

V 

.32 

50 

.3? 

5.00 

.50 

.99 

70 

.09 

.35 

3.54 

2.49 

.4* 

,75 

.44 

.49 

79 

.79 

■St 

4.00 

1.00 

.30 

,3S 

■■J 

.50 

00 

.» 

1,99 

95 

1.15 

4,00 

4.50 

4.99 

1.15 

Z-35 

2.00 

1  DO 

.7& 


SN74154N 
SN7J15SH 
5N74156Pt 
34J74T57N 
SW4160N 
t-M?4ffi:N 
SN74I63N 
SN74164N 
SN74165I* 
SN/4IHN 
5N74167Ft 
SN7417fl*) 
5N74172H 
SN/4173N 
3*J74t74N 
SW74175N 
SN74J76N 
SN74177N 
SN74130N 
5N74101N 
SN74T82W 
3N74ia4N 
-SNHI^H 
$N741ttM 
&N741B7N 
-vr--Hf,N 
SN741BON 
SN74T9TN 
5N74102K 
5N74193N 
SN74194N 
5N74195N 
SN7O90N 
SN741971J 
5*I74193N 
SN74199N 

&N74279W 
SN74S51N 
SN74284N 
SN742B5N 
:V^:V.ri 


1.00 

eg 

IS 

.39 

1  25 

39 

90 

1.10 

1  10 

1.25 

550 

2,10 

0.  95 

1.50 

1  IS 

39 

SO 

SO 

99 

2.49 

95 

1.95 

1-20 

1S.00 

$.00 

1.18 
t.2& 

oD 

.39 
1.25 

75 
1.25 

.75 
1.75 
1  75 
5.59 

90 
1.79 
6.00 

•:■« 

.75 


OTHERS  AVAILABLE  ON  REQUEST 
Di-Kouflt  tot  1O0  CombtniKt  74QO's 


DM001 

CB4002 

KM00G 

&MB03 

CD4Q09 
CB401D 

I'lL-ilT 

CCH012 
CD&013 
CO8016 
CCHD17 

CCMCC0 
C04D22 

awn 

CW024 
CtM025 
CD4026 
C&4flZ7 
CWQfflfl 
GfMffiB 


s 

.25 
.25 

2-&fl 
23 
.58 
.99 
.25 
.25 
.47 
50 

1.35 
.55 

1  49 

1.25 
.25 

1.60 

.25 

J3  95 

■« 

1  55 

2.  SO 


CMOS 


CD403D 
CDflOM 
CtMMO 
CWD4f 
C(H044 
CO404g 
CD4047 
CD4048 
CC4O50 
CD4Q51 
CW053 
CD40GO 
CO4066 
CO40B9 
CCMQ71 
CO^OM 
CD4B11 
CD461U 

74CMN 
74CQ2N 


65 

1.66 

2.45 

t.80 

1  50 

2.51 

?75 

.78 

79 

2.3S 

2.3S 

3.25 

1  75 

45 

4.5 

■:- 

250 
2,50 
3.00 

.39 
55 


"rtC04*i 

.76 

74C1DN 

65 

74CWN 

.65 

74C3DN 

.65 

74C42N" 

2.15 

74C73N 

l.» 

?i;m 

1.15 

74CWN 

•1  iXi 

74C85H 

2  CO 

74C107H 

1.25 

74C15I 

a.» 

74C154 

4.00 

74C157 

5  15 

74C160 

325 

."■ir:iDi 

3.25 

74C1H 

3M 

74G164 

3  25 

74C173 

2.50 

74C19S 

2.75 

74C185 

2  75. 

UW044 

450 

MC1'40ffl 

56 

LM3UQH 
LMMW 

m 

.35 

LINEAR 

LM1351N 
LM1414:« 

1  65 
1.75 

LM301CI* 

.35 

7SMG 

1  75 

LW1458C 

45 

LMM2H 

.75 

LM370* 

MS 

LWUffiH 

,JJB 

IM304H 

1.(30 

LH373N 

3.25 

LM155SV 

!).:* 

LW305H 

.35 

LM377N 

AM 

LW75HN 

1.85 

I.M307CN 

.35 

imm 

t.n 

LM2901N 

2,55 

LM3Datt 

1  DO 

.W.^SEC'i 

1.05 

LMM&5N 

.G-Q 

LM3WCN 

1.00 

I.M381N 

179 

LH3800N 

.55 

LW.1C0W 

1.(0 

LK3S2N 

1,79 

I.M?305'i 

60 

Lil309K 

98 

N€501K 

a.oi) 

LM3909 

125 

LM3I0CM 

1.15 

W510A 

6.M 

LM&SifiH 

1.B5 

LM3t1tt 

SO 

NE53.1H 

3.00 

Mt5556tf 

i.m 

LW3I1W 

.30 

NES36T 

t.ao 

LM7525K 

.80 

LV313CN 

1,50 

HE5JDL 

5.00 

LH7535N 

1.26 

LW319N 

1-30 

NE550N 

,79 

&03SE: 

4.95 

LM320K-6 

1.35 

NE55=V 

.39 

LH75450 

,49 

LM320K-6.2 

1.35 

KE9£0B 

5.00 

76451 CN 

.38 

UU320K-1J- 

145 

HE551B 

5.00 

75452CM 

.38 

LM320K-15 

I.-3S 

NEB625 

5.00 

75453  C*l 

39 

LM3M7-5 

1.75 

NE505H 

1  25 

75454CW 

.30 

LW320T-5.2 

1  75 

ME&66M 

1.75 

7M91CN 

.79 

LM350T-$ 

1.75 

r*E566Cb 

1.29 

75492CN 

63 

LM320T-12 

1  75 

WES*™ 

1.95 

75494CN 

£.0 

LM320T-E5 

1.75 

|yE557V 

1.50 

AM  IMHR 

LW520T-T6 

1.75 

LM703CM 

,45 

CW013 

2.15 

LM320T-24 

1.75 

L»*709H 

.29 

CA3023 

2.S6 

LM323K-6 

995 

LM7D3N 

.29 

CA3015 

2.45 

LW324N 

1  SO 

W71WI 

79 

CAMS* 

1.35 

LW359ft 

1-70 

LM711N 

39 

CA304& 

1^10 

UI34QK-5 

1.95 

LH723H 

55 

CA3059 

3. 35 

LW340K-6 

1  95 

LM723H 

55 

CAS06O 

3. 25 

L.M340h-a 

1.95 

LM733-N 

1.90 

CA3HD 

85 

1MJ40K-12 

1.35 

LM739N 

1.00 

CA3W1 

2.90 

LW340K-15 

1  &b 

LH74101 

35 

CA3DB? 

2. CM 

L«340k-lfl 

1.95 

LM741CM 

.35 

CAaoaa 

1.60 

LM34QK24 

1  95 

LM74I-|.^ 

35 

CA3086 

95 

LM34QT-E. 

1  75 

1W747H 

79 

C«0B3 

.1.75 

LM340T'S 

1  75 

LM747N 

79 

CA30&1 

10.20 

H*34flf-6 

1.75 

LH748H 

39 

CAS  102 

2  95 

LW340I-12 

1.75 

LM74SN 

38 

CA3123 

2.M 

LM340I-15 

1.75 

LM1303H 

90 

CA3130 

1.39 

LH340I-I* 

175 

LM13WN 

!'■« 

CA314D 

1.26 

im*tfi-a 

1  75 

LHta&SW 

1.40 

CA360C- 

1.75 

LMiSfiN 

1  00 

LW1307N 

&5 

RCJ194 

595 

LM351CN 

65 

lMt3l0W 

2.86 

AC4195 

325 

741.SW 
74LS0J 
74L30] 
74L3W 

mcSos 

J4ta» 
74LS10 
74LS13 
74L5U 
74LS20 
74LS25 
74LS27 
74LS?fl 
74L330 
T4L5-32 
74LS40 
\  J4LS51 
74J.5E5 
741^73 


£9 
29 
29 
35 
35 
29 
2? 
69 
75 
29 
39 
39 
39 

n 

39 
39 
29 
29 
49 


74LSO0  TTL 


741,674 

F4I475 

?4Ui.' 

■4L3S3 

/4Liei 

'4LS36 

74LS90 

74J.S92 

744.59J 

74LS95 

741696 

74tS«F7 

MLS  109 

F4LSH2 

7415T3P 
74.L513B 


49 

09 

49 

ITS 

2  49 

49 

1.25 

■>  25 

1  25 

1  95 

i  a& 

59 

59 

59 

125 

53 

1.B9 


74L5138 

74LS151 

'4L3153 

7^LSl57 

74LS1fi2 

7J_3F63 

74E.ST64 

74  LSI  75 

T4LS1&1 

74L5130 

74LS191 

74LS19? 

74LS193 

74LS194 

74L$l9b 

74L3257 

74LSSM 

74L5279 

74L3670 


J. 95 

!  55 
1  60 

1  55 
2.25 
!■?& 
1.95 
1.95 
3  est 
j&5 

2  65 
2  95 
2J5 
1  69 
I  flfl 
I  75 

u 

79 
3?5 


CLOCK  CHIPS 

MM5308  6  Digit.  BCO  OulputS.  fleset  PlU. 

MM53M  6  Difi'l  9CO  OLlpjts,  12  nr  24  H«ul 

MW5312  4  Digit.  fl«0  Dut»W&.  i  PfcS  Oulpul 

MM5314  5  Qiffd,  12  Of  24  Hmii    50  d:  fiO  Hi 

MM5315  4  Oiffl.  Alarm.  1  PP£  Ouput 

MM531 E  VidM  awK  Onip,  far  Use  WIUi  f MM554 1 

Ct  ?00 1  6  Dig^l ,  Calendar.  Alarm,  12  D'  24  Hniir 


59.35! 


A-  ■■>■■ 
4.85 
4  95 
4.85 
6. 35 
9.85 
5.95 


DATA  HANDBOOKS  

7400  J'jn-out  ii  DcBcr  icnion  Qf  E4Q&/7*0&  ICE  S2-W5 
CMOS  Pin-out  A  D^CrijJiiori  ot  4000  Soriw  [CS  S2.95 
Linear  ■Pin-out  £i  hunctlonet  Dn^cription  S2^BJ5 
ALL  THREE  HANDBOOKS 36.35. 


1701  BUCK  BifieaSBl      Jlfl.M 

LEO 


T237  Whits  uuferaeslet  129.95 

jm  reslam  w;nrictlt1 134.95 

LED 


—  Watches  — 

Men's  &  Ladies 

*  Solid  State 

•  Displays  hour,  minute, 
second,  month  &  day 

*  Snap-out  battery 
replacement 

•  Free  set  of  replacement 
batteries 

•  Choose  LED  or  LCD 
styles 

*  One  year  factory 

warranty 


TC441  Whilfl  w.'etrtp     f  29-95 

TU40  Yellow  w&nm    S34.9S 

LCD 


-^  LADIES-  LED 

X 

F3H  VMh-ito  H/riPf       S34.95 

rail  VflHuw  w.^Ifkii      S39.95 


WIRE  WRAP  CENTER 

HOBBY-WRAP  TOOL-BW-630 


$34.95 

(boftBnts  nfri  iriC'iii:  f-:1 


Battery  Opefateo1  (Size  C) 
Weighs  ONLY  1 1  Ounces 

Wrajjs  3D  AWG  Wire  onto 
Standard  DIP  Sockois  (.025  inch) 
Compteie  with  built-in  tit  and  sleeve 


CHANNEL  F 


$159.95 


•  Freeze  Action  •  Speed  Option 

•  Automatic  time  and  scoiekeeping 

•  Battery-free  AC  operation 

•  Dual  contfols  with  8-way  action 
■  Buitt-in  Pro  Hockey  and  Tennis  games 

•  Easy  hook-up  oo  aoy  E/W  at  Color  TV 

•  Factory  warranty 


Channel  F  —  additional  cartridges  —  $19.95  ea. 

#ana  -  Desert  Fox/Shcdting  Galley  #8113  -  Blackjack  (1  or  2  players) 

#8114  -  Spittke  (1  or  a  players)  #8115  -  Space  War 

#8111  -  Tic,-Tac^Toe/Sho<rtinrj  Gaiiaiy/DaodlB/Quadra-Doadle 


^C239 
JiC2M 
XC209 

y.c?m 

x£22 
3*22 
XC22 


las'it-a. 

Green 

Owiflt 
Vflilmr 

.3D0"  ma 
Red 
Green 
Yellow 
OrdP-yr 
RT 


WEI 
4,'H 
4/E1 
4<$1 

10.^1 
4-il 
-i  Si 
4,^1 
4JS1 


.iBtraia. 


DISCRETE  LEDS 


XCT11 

ncni 
xom 


Red 

Green 

VbIIdw 


*.tl 

4S1 
4j»1 


*C525 
rC5£S 
JSC526 
XC536 
XC526 


115"  Hil.  200" 

fled  li-''  '.Cliit  "-.!.-i 

G™  4jfl  XC5S&  Creea 

Yeno*  4.31  XC5&B  VCHOW 

Orange  J.tl  ^56tj  Orangi 

Clear  4/K  :«C556  Clear 


lj  LI 


10.-E1 
4J11 

4ifl 
4,'E1 


093"  dit. 


kbttA-fiEb  LED 
flat         M1.PD 


DISPLAY  LEDS 


TYP? 

M^N 
MAN 
MAW 

Mm 
Mm  : 
urn  is 

MAM7V 
MAN  5£ 

MAN6* 
MAH  ;i 

MSNK 
MAN  F>t 

mam  :ir-;jLi 


poLAHirr 

Cumrrar*  AnOdt 
5  i  7  Oot  Melfuj, 
CrxivTsgrs  Carhrcde 
'CwiHivn  CaltirxiB 
Cotwran  AnorJe 
Comman  Anryle-green 
Cammon  Anode  veNO* 
CannjaP'  AnDdr-y<«n 
GwiKTHW  Ajiode-rerl 
■r^jmrtinn  CsIIKjCS 
Oortimou  Anode  yallnw 
Gammon  CaAhfuSE-vtsttn* 


HT  TYPE  PW.*BaTY 

2M)  2  94  MAN  36^0  GwntnM  C&thwlp-Mdnge 

3D0  J  95  MAN  4710  Co'minjn  ArweB-fted 

125  J.'1.00  0L7D1  DiWWOft  Anode -rad  i 

187  195  C1704  commen  CafliOde 

3Q0  t.?5  DtJtfJ  Common  Arwde 

.300  l.M  WAN  47«  Commnn  ftnode-Red 

MO  V9S  DL741  Common  AnndE 

300  FH  Ql  f*47  Common  An(jflE 

400  99  QL  750  Cammun  CailicrJe 

300  V&0  CH.  336  Common  CalrwdB 

300  -tt  FNO70  Cdnliriw  CfflCflorJ* 

MO  .99  FNOKJa  G«mmnn  Osinofe 

.300  i75  FWSil."  Common  Anode 


LKJ3B 

HT 

300 
*0O 
.^00 
300 
JM 
400 

eon 

&D0 
HOD 
110 
39] 

500 
SCO 


I  ft 

1  95 

.99 

» 

1.S0 
223 
?.J9 
.50 
75 
I  00 
1  00 


■1BZB 


FCS  BQOQA  —  m  Digit  —  .6 "  DIs play 

NEW1  35  Pin  MerHart  with  colon  M  urn" urn  h>dkato 

•  Connects  jlmosl    one 

lor  one  with  2317   3B17A 
Of  p.  |2B  1 7  available  a  I 

15,00  uacM 

■  Typia"  5SD.ntent  CU'if^t 
8mA  6ist*pl  colon,  m  hK. 
ei  4  c  and  10  mm,  *  B  d 
wl'ich  are  16  mA. 

•  Fonwiid  vnltagc  tS'OC 
I  6  tfol*.      


FflQNT  VIEW  -  FSC60UO 

SPECIAL 

rJ4;95  EA, 

,  MAXIMUM  FORWARO 
CURfiENT  -  25  mA. 


HP  5082-7300  Multi-Digit  Series 

1%"  HI.  *  Common  Cathode  *  Dip  Package 
3  to  5  volts  @5  mils  per  segment 
7  segment  Monolithic  •  Red  Display 


2  Digil 

3  Digit 

4  Digit 

5  Digil 


.89 

.99 

1.1*. 


IC  SOLOERTAIL  -  LOW  PROFILE  (TIN)  SOCKETS 


Bom 
14pin 
Ni;  - 
1&  gin 

•■:•'  .in 

f<  pin 
111  pin 

13  pm 
24  pin 


a  pin 
U  pin 
16  pm 
■  f*  pin 

10  pin 
'■i  pm 
16  pm 
IP.  am 


■ 

S.17 

20 

2? 

.28 

37 

$.27 
30 
3G 
49 

s:;i" 
35 

52 

MS 
» 
J3 
75 


;•  i  U 
16 
i£ 
Si 

Z8 
36 

25 

32- 
4& 

27 
32 
,35 
4r 

tl 
3fi 
42 


50-10A   ^^^^ 

.2fl        i^^^^W  36  pm 

?,'  4f)0in 

^SOLOERTAIL  STANDARD  |TIN} 

?5  36  pm 

.42 
SOLOERTAIL  STANDARD  (GOLO> 

43  40  pm 

WIRE  WRAP  SOCKETS  (GOLD)  LEVEL  #3 

37  ^^^—^          H 

J7  ^BWIP             ^e  p. 'i 

41  H            I                                  36  pin 

52  flOn* 


1-24 

5.36 

45 

W 

■■S3 

J  99 
I  3* 
1  59 


7D 
1  1* 
1  75 
1  1h 


1.40 
1  55 
1  7S 


23^48 
37 
44 

59 
K 

.09 
t.26 
1  44 


S3 

i  00 
1  40 

1  &ft 
m 

1,25 
i  i£ 
1  Sb 


sa-irjD 

.35 
.43 

$1 

Hi 
1.15 
1  30 


S7 

90 

1  SO 

145 

95 
MD 
1  -0 

'  4^ 


50  PCS.  RESISTOR  ASSORTMENTS     $1 ,25     PER  ASSL 


ASST.  1 


ASST.  2 


CASST.  3 

o 

UJASST.  4 
WASST.  5 


ASST,  6 
ASST.  7 

ASST,  BR 


h  u. 


5ea 


Su. 


u, 


5  B». 


&  aa 


5  aa 


in  imim      S2  rjHM 
27  r»M      »  OHM 


IS  OHM        lfl  OHM        ?K  OHW 
J9  OHM      4T  OHM      &&  OHM 


eeoHM 

■30  OHM 

470  OHM 
l.^K 

33K 
5.-2K 

22K 
Mh 

130*5 

sew 

1M 
2  7M 


22DOHM 

5S0  0HM 
l.$K 

3.*. 
■OK 

27K 

&HK 

1  tiHIK 

470K 

i  ?y 

3.3M 


190  OHM 
270  OHM 

&B0  0HM 
I  fik 

<  :k 

I2K 

33* 

B2K 
2?flk 
560K 

tJM 
3.9M 


120  OHM 
130  OHM 
820  OHM 

5.6K 
1SN 

39K 
TOOK 

27DK 
BfiHC 

I  SM 

A  JM 


160  OHM 

3P-DOHM 

1K 

2.7K 

6.  UK 

IflK 

47K 
I:--:* 
■;•!-> 
320K 

2  2** 

h  KM 


UJf  WftfT  S"!*  -  BP  fC5 


U4  **TT  1%       MFCS 


v> 


1.M  W^TT   5%        MFCS 


1/4  WATT  9%   -    50  PCS 


1/4  WATT  &%   -   M  PC5 


1/4  WATT  5^       511  PCS 


V*  WATT  5^ 


Includes  Resistor  Assortments  1  -7  [350  PCS.)    $7.49 


50  PCS 

ea. 


55.00  Minimum  Order  —  U.S.  Funds  Only 
California  Ftaiifenls  —  Add  6%  SalstTli 


Spec  Sheets  -  ZE-f  —  Sfnd  35 v.  Stamp  lor  1977 A  Calaliq 
Daifsr  Discount  Available  —  Baquai*  Pricing 


ELECTRONICS 


1021  A  HOWARD  AVE.,  SAN  CARLOS,  CA.  94D7Q 
PHONE  DROERS  WELCOME  —  J4T51  592-&097 
All  Mvariltari  Prices  GfiOd  Thru  Au^st 


J1 


WIRE-WRAP  KtT  —  WK-2  W 

WRAP  *  STRIP  .  UNWRAP 

*  Tool  lor  30  AWG  Wire 

*  Roll  of  SO  Fl .  White  or  Glue  30  AWG  Wire 
«-  SO  p-cs  oaert  f".  2".  3"  A  4  '  lengths  — 

pre-stripped  wire, 


$11.95 


WIRE  WRAP  TOOL  WSU-30 

WRAP  •  STRIP  •  U*WfflAP   $S  .35 


WIRE  WRAP  WIRE  —  30  AWG 

25ft.  min.  $1-25    50 tt.  Si. 95    lOQft.  52.95     l000h.S15.Oa 

SPECIFY  CO  LOR  —  White  -  Yellow  ■  Red  -  Green  -  Biue  -  Black 


Plastic  Push  Button  Switch 


'  IB  AWG  SolhJ  Wire  -  5"  Lnnrj 

*  .50  (wide}  X  BO  4hivhl  tt  27  THrsad 

*  8  AMP  Jffi  14  Valt  -  1  AMP  @  .10  Volt 


J-1B8-1         Pujh  On-Push  Off 
J-1S8-2        Normally  Open 
j-188-3       Unrmally  Qosed 


1-fl 
59 


'O-Up 
,4» 

.40 


DIP  SWITCHES 

5PST  Slide  AeIimi 


#206-7 


<  a  pin  ctip) 
i Id  pin  dip) 

{16  pin  dip) 


4  switch  unit   11.75  M. 
7  switch  niMf   $1.35  u. 

hi  switch  uniE   S2.25  ea. 


TV  GAME  CHIP  SET  —  $14.95 

Includes  AY  -3  -8500-1  cnip  and  2.010  rnhz  crystal  — 

if  purchased  separately  would  cost  510.95. 


ZENERS  - 


TYPE 

IN  745 

1N7&1A 

1N792 

lhV5J 

1P*7&4| 

IN'JbH 

1PH650 
lN523i 
1N5?34 
1N5235 
1M5236 
1N4M 

iw&a 

1NM65A 
1N4DQS 
1rV40W! 
1HJ033 
I K40J4 


VOLTS 
J. 3 
5.1 

s.e 

$.2 

si 

15 

5.6 

6,2 

09 

» 

IE* 

T-SO 

5CPW 
1»PIV 
KHJPIV 
JDfl  PIV 


W 

4W,TT> 

4ffihn 
-SMin 
i-3frr 
4fflrn. 
400-r 
•Kii:-r 
500  n 
SOfini 
50Cni 
softm 

44m 

7m 

lCfii 
1  AMP 
:  AMP 

1  AMP 


DIODES  — 

ma  rtn 


4,'IM 

■fli-t.OO 


IN4M6 


^1.00  1N4(E7 

1/f.OD  1ri3WP 

i;inj)  lWiJS 

3-1  00  1PM1S4 

*/1.00  1N43EK 

2&  1W7J4 


RECTIFIERS 

VflLTS     W 

eoo  piv  1  *hp 

BOO  PIV  t  AWP 
10CO  PIV  j  AMP 


2i 

n 

2& 


1N473S 
1W73& 
ir«W 


6.1 .00  1N4742 

5V1  (M  1N4?44 

6.100  1H115U 

12/1.00  1N11S4 

1^1.M  1Nlt85 

1W1.00  1N11S6 

1J.1  00  1N11S* 


50 
?5 
rdS 
.75 
S.6 
62 
6.3 
■0  2 
IS 
15 

50  PIV 
100  PIV 
150  PIV 
200  PIV 

toe  i 'iv 


20&H 

10m 

10m 

£5m 
1w 
lw 
1W 
1w 
1* 
1w 

3-5  NAP 
3S  AMP 
3&AWP 
35  AMP 
35  Af^F 


PRICE 

10/t  .00 
10.1. 00 

10/1.00 
6/1.00 

is/too 

1J/1.00 
JO:  i.oo 

aa 

26 
56 
23 
26 
S3 

ceo 
i  ra 

t.SB 

1.» 

1MJ 


SCR  AND  FW  BRIDGE  RECTIFIERS 


06& 

am 

2N2321S 
MDA  960-1 
MO  A  960-3 


MM&AOW 
3&A  m  20OV 
l.fift®  200V 
12A@50V 

12A^:20SV 


SCR 

SCfl 

SCfl 

FW  BflfflSE  REG 

FW  HFllME  HEK 


51.55 

1.05 

50 

1.% 

I.M 


MP'  .ii.:. 
MPS  AM 
2N&1M 

ZN2££l 

V!-:. 

Kl.C::fiSE, 

MJE3S55 

rtl339£ 

2TBMfl 


Via  10 

iJ1.M 
l«i.rja 

ui.Dd 

bfl  PC 

ill  M 

«i » 

«i.» 
WH  ■■■ 

W1.M 
£%1.JU 

I  .© 

:■  >l 

ti.a 


TRANSISTORS 


?HJ7Di 
ZH37CS. 
2N370* 

?M*?'l 
3N3??4 

2S3903 

3M39QS. 

2HWI3 
2N«H 


l.S-  M 
MJ1  .DO 

M1.O0 
itlOO 

s^t.m 

5.^1  .IB 
3.  fS 
11  .DO 
5ftl  CO 
1Sift 
4J51  DO 

4*1  oe 

Ml.M 


1 


PN4SM 

.",i-i:i 

314*01 
ZM*)3 

2N«ea 

StSON 
2N5C40 

3NS1S 

.•  '.;■•!.'! 

2NM5.'. 

cioeeiBCfl 


j-i  i  cc 

4-J1  M 
JJJ1.00 

*,m  no 
W  so 
i  ti  >: 

4.H1.1B 

i-Si.no 
mi  co 

toi  w 

SftT'JO 
iJSf  DC- 
til  .DO 
12D0 


m 


23    m<svog 


CAPACITOR 


i*pf 

22  f>r 

47  pf 
TOOpI1 

230  pf 
470  pf 

D01mJ 
00  22 
,Q(M?ml 
.01  mf 

1V36V 
lS^3tV 

.22,'HV 

SUW 
47,"35V 

.sa.,35'; 
1.0/as.v 


1-9 
D5 
05 
05 
'!■■ 
.Dfi 
CIS 

n 
i? 

.12 
1? 


50  VOLT  CERAMIC 
DISC  CAPACITORS 
FQ-4B   50-100 


CORNER 


.04 
.04 
04 
.04 
04 
.04 


,03 
.03 
.03 

.03 
.03 
,035 


:h:>V 

D047^F 

.OljiF 

Mini 

M 


1- 
05 
05 
05 
06 
.06 
.12 


1»  VOLT  MVUfl  FILM  CAPACITORS 
.10        .07        ,022mf  13 

,10        .07         M?M  t\ 

10        .0?        ,1mF  .27 

.10        .07         Hmf  .33 


.04 
.04 
.04 
.05 
.06 
.00 

.11 
,17 

.23 
.27 


+  20%  DJPPID  TANTALUMS  |30lHI>  CAPACITORS 


.20 

.23 
.26 

26 
.28 


23 
.23 

23 
.23 
-23 
.53 
.23 


17 
.17 

IT 
.17 
.17 
.17 

17 


1.5/3&V 
2  tfflSV 
3.3,!2SV 
47/2SV 

IQ.'SSV 


30 
.31 
31 

32 
36 
.40 
.33 


20 

.27 

£& 
.31 

.35 
^0 


.50-100 

,035 

.035 

,035 

.04 

M 

.075 

.06 
.13 
T7 
,22 

-21 
-.22 
.22 
23 
25 
.23 
.40 


MINUrUflE  ALUMINUM  €L  ECTPOLTTlC  CAPACITORS 


AHltl  Le*0 


FlJd -a'  L€ad 


1 


.47«0V 

io 

13 

10 

.J7.-25V 

15 

13 

.10 

1 .0/50V 

16 

.14 

.11 

.rfjjsav 

13 

14 

.11 

3.3.'5aV 

15 

13 

10 

l.frl&V 

15 

13 

10 

wim 

1t 

.14 

12 

1.0/25V 

16 

14 

.11 

10/25V 

15 

13 

to 

I.Oj&OV 

.16 

14 

11 

LO^SOV 

10 

14 

.12 

4.7.1  SV 

15 

43 

.10 

22ttW 

17 

15 

.12 

4.7/25V 

15. 

13 

.10 

22/50V 

24 

.20 

.10 

4.7,'SOV 

.18 

■'- 

11 

47.'25V 

19 

17 

.li 

tonev 

,14 

.12 

.09 

47^50V 

.25 

.21 

,18 

'Cl,'2SV 

15 

13 

10 

100^5V 

24 

.50 

.IS 

1DS0V 

,1a 

14 

.12 

lOOflOV 

.35 

.30 

2H 

47,'SOV 

24 

21 

.19 

220/3S-V 

32 

23 

.25 

JOD.ISV 

n 

15 

14 

?2D,'50V 

45 

41 

.36 

1D0.'25V 

24 

.20 

.18 

470^V 

33 

29 

.27 

lOO'SOV 

35 

"! 

.24 

1000,16V 

55 

so 

.45 

220,iev 

..23 

.17 

16 

HOQ/1W 

71) 

.6? 

.55 

47ft."25V 

31 

.26 

.2* 

Q^ 


189 


High  quality  socket*  for  PCi  and  PC  interconnection!.  Check 
out  price  and  qualify  and  you  will  see  why  TBJ-tEK  it  fas? 
becoming  the  leod*.?  In  1C  sockets. 

Uw  FroUte  DIP  Solder  Toil  'Tin) 


1-9 

10-24 

25-100 

SKT-Oe02  8  ptn 

.15 

.15 

,14 

1402  I4pin 

J8 

J7 

J6 

1602  16pm 

.20 

J9 

J8 

1 802  lap  in 

,27 

,-tt 

PZ5 

2002  20pin 

.29 

.23 

.2? 

2202  22pin 

.35 

.34 

.33 

2402  24pin 

.36 

,35 

.34 

2002  28pin 

,42 

.41 

.40 

4Q02  4Qpin 

,60 

.57 

*53 

3  Level  WT™  Wrap    Gold 


1-9 

10-24 

25-100 

SKT-1400 

.38 

.37 

.36 

1600 

-42 

.41 

.40 

1800 

.73 

.45 

.59 

2400 

LOO 

.91 

.83 

4000 

L69 

».5i 

1.37 

PRESTMPPcft  WIRE  WRAP  WIRE 

Highest  quality  30  go.   Kynof  insulated  silver  plated  wire  for 
wrapping.    Stripped  I'1  on  both  tfjdf,    Indicated  hengthi  are 
lenghhs  of  insu la  ted  portion,      packed  1 00  pof  sturdy  plastic 
vial  of  1 000  per  poly  hag.    Compare  our  price*'  f  P,  Available 
in  Black,  fled,  Yellow  and  Green,    Stota  coW  desired. 


Price  per  rube  of  TOO 
SI.46rVYW30VC*11 
SI  .60  (WW30VC-21 
SI,BS(WW30VC*4y 
52.20  fW\*30Vf>6r 


Price  p*f  bog  of  1000 
$11.84  i-'-.'rW3DBK-n 
Sl?.8O(*WW30«K-2) 
SM.90<'VW3[»K-*J 
517.60  (^flrOQtK-o, 


ROLLS  OF  WIRE  SAME  AS  AlOVf  (30  go.  PCYNAW 
J00t>.,.S2.95      50Orr,.,.S8.95   100Or>.,.S!4.95 

WRAP  WIRE  SPECIAL  FOR  AUGUST 

Special  purchase  of  quality  KYNAF  rntulated  30  go.  wi-e 
btina*  you  o  real  bo-gain  in  pre— it  ripped  wrapping  wi'n. 
Available  in  bluer  color  only.  1*  and  7"  imu lotion  only. 

1  insulation,  blue,  bag  of  100  pieces., ,, . ,  . .S.°9 

2"  insulation,  blue,  bog  of  ! 00  piece*.  . . , ,ST_19 


GET  THE  DROP  ON  THOSE  WIRE 
WRAPPING  PftMLEMS  WITH  WIRE 
AND  FOOLS  FROM  TRI-TEKI  |ff| 


%£$• 


fa 


OK  WIRE  WRAP  TOOLS 

BW-630  GUN S34.95 

HW-30   Tool 55.95 

HW-30MTool $6.95 

ffiEE,   50  toll  of  wk«t  wrap 
wire  Willi  purchase  of  tool  I 


NEW  BOOK 


1977  IC  MASTER,  Latest  edition  af  this  classic  reference  wont) 
|Hm  1263pcrje*of  technical  data,   ciose-refe  recces,  second 

source  fttiingj,  ind**  of  available  aecilico*ion  notes  ham  the 
[guy*  who  fwtke  ***#,  part^l  A  free  up-date  *evice  cord  Hi  help 
1  keep  youi  copy  current  it  Included.  Beautifully  bound  in  hard 

eovef  leather  grained  Jacket.  Wont  IC  info  ?  Here  'fit. .... 

1977  IC  MASTER.  J incfudet  pipping  in  USA). S36.9S 


PROCESS  IPSA  I    TEMPUTIS-lJDCTC   SYMBOLS  ~S  i  and   MIL906-H 

1/2  SLte (Handy  ahtrl   pocket   sice), $1*21 

CorepuLrr   Flow  Chert    Svntola.. 


MCHb)7LA   U   en  8192 -Sit  Moritantel-Sdn    <*ow  hIkl) 
character  gene  rat  ct  with  shifted   c  tic  tact  ere.      It 
contain*   123  characters  In  e   7X9  mtrtx.   And  run   the  I 
Capability  of  shifting  certain  character*   that  nora- 
ally  extend  below  the  baseline ,   tueri  ii   J.y#«,p  and 
q.     A   7-bic   address  code  ii   u»ed   to  eelect   one  of 
the  character*. 

.Static  operation 

.TTL  compatibility 

.Qt>5   ec^karlabillrr  45V} 

.Shifted    character   combat  ability 

. Include*  Creek  alphabet 

,Klii«w  «e*«    tine   =50QnS 
(See  article  in  March    '77   laaue  *f  ?3  MaaaaiDe  for 
■pplicatiooa   tncludiog  Tf^tmpmtt   interface) 

Specs...  ...•**• $1.00 

AW15370  TV  SYNC  GENERATOR  »,C. 
Generafe  all  the  lync  pul&ea  neceitary   l&t  carnera  or  video 
fermincli.    U*e  wrjfri  MCM657IA  in  the  TV-Compytef  inter- 
focn.    MM5320N. ..., , SI8.B0 

CCIi  fVmdABJ.A      |    .     f>  ^      a      ■     a     -     J.     ■      ■     >     ■     f    f     |     ^     |   f      -      m     m      J     +      »     p     1      |     f     f    f     ■     >        O'UV 


7  SEGMENT  TO  BCD  DECODE*  .  OR  f  5  IT  ENCODER? 

Think  obcuT  it—  how  mony  H(n«  have  you  it«n  an  appli- 
cation for  device  with  1  segment  readout  If  only  you  hod 
the  output  In  BCD  7  Calculators,  docki,  tT men  and  the 
like  can  now  be  rood  inro  your  minl'puter  wTPh  minimum 
convenlan  basset,  CMOS  for  low  power  dfaln.  Latched. 
MM74C9T 5N  . . .  18  p!n  DIP $2.99 


7KHT.KC     Sk   VARIABLE  REGtftATCffi 

WW*  at  IfsI,  a  high  current  adjuvtmble  reKuletor. 
Sane  etajple  ctrcuftry  as  thp  popniar  7A6KC.  Need* 
only  two  external  resistor*  to  prcsrin  to  any  solt 
nee  betveen  +5  and   10V  8  Sa.  output. 

7BIBIEC .f. .....$13.95 

Spec m ^ ......... . . .  jq 

IN5393    200v,   I  .5A  Diode.    Sturdy  replacement  for 
I  N4003  Of  a  good:  saving* .TT...T,J  VSI 

I  HEX  INVERTER  OTL  IC.    Lh«hil  and  economical  r*plot*menr| 
(or  7404  where  you  don'r  need  the  *oe*d .  Home  tnonVed. 
*0027  »OM93ANU„ ,. SPECIAL 6/ST.00 

Joponeie  Tmntattor.    Special  buy  on  Hitachi  2583A7  brings 
yog  o  bargoin  on  thii  popuior  port.    ZS8367*««  ••••*.  .$1 .2" 

Germanium  Power  Trervsror.    Delco  hotf**  rwrnbefed  mphsce| 
menf  for  ECG105.    Removed  from  new  asaessbllt*  oi  real  bot 
polnprie*.    '2S1M-1,    fECG-105) H,« 

oOOV,  3  A  BRIDGE  RECTTRER 

J"  hexagonal  metal  jacket  itud  moumt  with  2*  itab-an  wi«e 

tarminaif,  'KB506.-f  Mfd.  by  G.I,  ) ,B9c| 


MC14412VP  Universal  Modem  Ch^p  ,  . 


t   ■    p  er  e>  ■ 


. , , .  $To.9f 


100  PIN  MlNICOMPurE*  PC  CONNECTORS 
2X50  with   ,125*  epacing.  Soldor  roil  or  wroo  teTminoU.  By  Tl* 

PCC-100ST  iiolde^ |4.99  PCC-10OWW.,,  ,S4.99   4/%\7j%  wit  typply,       MC144T1... 

14  page*  of  data..  »....„.. 


"COOK  BOOKS" 

The  fomow  Howard  Som*  "Cook  BooV'  «rToi  he  lit  you  *hoi 
and  how  ]n  a  brood  range  of  subjects,.     Probably  the  most 
wldoly  referenced  works  in  their  field*. 
Pricet  quoted  include  shipping  (U.S.  only) 

TTL  Cookbook. . .358  pogei $9.95 

Active  Biter  Cookbook. ....  .223  page 415.95 

CMOS  Cookbook 402  pages. .... ...  110. 95 

IC  OP  AMP  Cookbook....... 579  pagei $14,25 

TV  Typewriter  Cookbook.  ...  .250  page* -    0.9 

MC1A4I1   HIT  RATE  GENERATOR. 
Single  chip  for  generating  selectable  heqoefioe*  for  equi 
«nemt  in  data  cornrrnjrti catiora  tuch  ai  TTY,  printer*.   CRT 
or  mfcroprocetior* .      Ganewalet   14  different  ttandcrd     bit 
rate*  which  or*  multiplied  under  external   cormro(  to      IX, 
fix,    \6X  or  64X  initio!   value.     Operates  freea  tingle  *5 

111 


. . . . 


..........  .  . 


R1&&ON  CABLE  It  INTERCONNECTS 

Pinl^^aT 

SINGLE  END            ^ 

Length 

Aw 

{2".        Iff           2#> 

36" 

48n 

] 4P  •<!■"*.■*   1 .51 

1.62      1.72       l   83 

2.05 

2.26 

)6P 1*64 

1:76      1,87       K99 

2.21 

2.44 

24P   *■--••  2.49 

2.69     2.88      3.08 

DQUBLE  END 

3.48 

3.B7 

14P *    2,76 

2.87     2.97      3.08 

3,30 

3.51 

16P  •»■•■•«  3*0T 

3J3     3*24      3.36 

3.50 

3,61 

|             24P  " 4.55 

4.75      4,94       5.14 

5.54 

5.93 

[cunic?  aooo  sun  ix:ic 

These  quKlity  untr*  *re   f Mater  «nd  rta^e  greater  fan1 
out  cjpabilltT   than    lEanrfard   TTL,      Fran-  ■   g:i«nt    fee 
tory   cJwnjie-nvrr   vou  net   t»al  bar*;* in  prices.  All 
are  hmxae  maabered,  nut  we  provide  e   reference  and 
pin- out    ihceC. 
!IBSSQA..,Quad-2   Input  MhND  tate.  ,,...,,» .,B/$1. CM) 

K8622A.  ..Dual  J-K  aaater/aUve  F/r~.... 4/91. DO 

NS&S5A,  .  .QijjiJ  2 -input   MC»   g»tc. ...........  e/$l,  DO 

U8&90A . .  .Hex.  Inverter. . , ft/91 .  00 

S820ZA  ,««l(l  ft  it  'Mr  type  reglater..........  S1.2S 


Oy**ol  for  the  above ,.,,..,..    |4,95 


Wvp»«tMlpV 


D'»wn  O**  I  r.i»  9vm+r 


Ov 


-     -    *    ■*     - 


"JTie    follow  in  -i*   ufc    avails 

DealeT    ut   nuirii  fnCE  nrr  r    Inquiry 

2  r?341  ^v . .   sph  flvf  i  t  e  hi  flu   tea  i  s  ♦ . 

ir?7l3r\..    r\,2Vp    Vi.     ^ '  Z«f|f«'.  , 

|cL06h2_    5fJVt   «A   tiCR  w/socket. 

IM9676,-,    Ibv,   v;M    'W  Eenat * 


in    l^ree  qnjnt  I  r  I  >■■ 

invi  ted* 

10/$1 

, V81 

1/*1 

......    ^/$l 


142501-1  Quad  H^   »p**d   NTO   trmuUator  In  14  pin  DIP 
patkate.      SlMUf   t*  Motorola  MPO3303.  .  . . .  .  *    V$l 

liiiilaiiiiiiil********************^ 


•  t  ■' 
e  ucid  7% 

•  J>  -  ivtHiUoAtn 

•  *v<  n^rt* At  *nd  ajU|»  !*,& 

•  Sine*  tVatliav  VoiueE  «#*»fc"er 
a   jt^ictmt  B-5ari  CMOS  rw.iF,.Tv 

• »  Lofd 

•  t  i>«t'Peki*ftCAriHimEi!inn  SQm.' 

•  #iUeSijap1^  H#nee,  r  c     t*S 

MC14433  SfNGLECHrP3:DIGrT  A/D 
Single  chip  combines  linenr  and  CMOS  digital  to  bring  you 
the  Amplest  yet  DVM  opprooch     Requiring  only  4  external 
panics  parti,  rhli  iubjyit#m  give*  you:  Auto  polarity^  ouPo 
zero,  ilngle  voltoge  reference,  8  rnW  operation-  everronge,! 
underrortge  i\qnu\%f  25  converiioni  per  lecond  and  .05%  ■ 
I   count  accuracy  I     100  uV  resoluiion.    24  ptn  DIP, 
MCI4433P,.,.. wtth^pe-c*. , . , .  JT9.55 


tRi-tek,  inc 

tfii  noi*tii  43Ud  Avenue, 
olcnoMe.  Arizona  &5301 

phone  eo3  -  $3i-6*« 


W*  pay  tMrface  ihipping  on  all   arderi  aver   $10  U$,    SI  5  foreign  in  US  fundi. 
Pleoie    odd  extra    for  firs*  class  or  air  moil.    Excess  *IH   be  refunded.   Orders 
under   SIQ,   add    SI    handling,    Pleaie  ddd  50c  Insufonce^    Master  charge  and 
Bonk  America  cards,  welcome,    fS20  minimum \.    Telephone  ordej*  may  be  c laced 
1 0AM  to  5  30PM  daily,    Mon  thru   Fri .     Call   6Q2-93r-4528.    Check  reader 
service  cord  or  Tend  sremp  for  our  (ateft  flytm  pocked  with  new  ond   surplu* 
electronic  cornoonent^. 


ALDELCO  COMPUTER  CENTER  NOW  OPEN! 

Kits,  Books,  Boards,  Magazines.  Special  2102LI  S  for  $17.50,  80S0A  CPU  Qiip  $19,95.  We  stock  OK  Battery  Operated  Wire  Tool 
$34.95,  OK  Hand  Wire  Wrapped  Tool  $5.95.  7400  ICs  CMOS,  Timers  PLL's  TC  Sockets,  All  kinds  of  transistors,  rectifiers  and  diodes.  Plus 
other  electronic  parts. 

HOURS:  MONDAY  TO  SATURDAY,  9:30-5:00        OPEN  WEDNESDAY  UNTIL  9  PM    (516}  37M555. 

Add  5%  for  shipping.  Minimum  order  $70.00  Out  of  USA  send  certified  check  or  money  order,   include  shipping  costs. 

BUILD  THE  W7BBX  PROGRAMMABLE  KEYER.  WE  CAN  SUPPLY  THE  FOUR  PC  BOARDS  AND  COMPREHENSIVE 
CONSTRUCTION  MANUAL  -  ALL  FOR  ONLY  $29.95. 


AL  and  PHIL  say: 

If  you're  in  our  neighborhood  DROP  IN  and  say  HeKo.  If  you're  too  far  away  to  visit,  give  us  a  phone  call  at  516  378-4555,  and  we'll  be  glad  to 
take  your  order  over  the  phone.  We  have  Master  Charge  and  BankAmencard.  Orders  can  also  be  sent  COD,  either  UPS  or  U.S.  Mail.  Store  hours 
are  9:30  AM  to  5:00  PM,  Monday  to  Saturday,  Wednesday  evenings  til!  9:00  PM.  Give  us  a  try.  You'll  like  our  friendly  service  but  more  than 
that  you'll  enjoy  Aldelco  Quality  in  everything  we  selL  Want  our  catalog  quickly?  Send  a  first  class  stamp.  If  you're  not  in  a  rush,  circle  the 
reader  service  card  in  the  back  of  the  magazine. 


#22  PVC  Stranded  hook  upwire 

50' roll ..$1.00 

OK  Wire  Hand  Tool 

WSU  30 5.95 

WSU30M  (modified  wrap)  \  6,95 

Battery  operated  wire-wrap  tool 

BW630 

Wraps  #30  wire  ...«,,.*  34.95 

New!    Model  BW  2628.  Wraps 

#26  +  #28  wire S39.95 

Batteries  not  included. 

Wewf   Battery   charger   for   BW 

630  BW  2628 

ModBC-2^115 

115  V   £6,95 

Mod  BC-2-230 


2ENERS 


230  V 


. .  6.95 


4,50 
1.20 
2.05 


•  RECTIFIERS 

2  amp  1000  vottIO  for  $1 .00 
2  amp  1500  volt  .5  for  1.00 
10  amp  stud  50  volt  .  .  1.50 
10  amp  stud  600  volt 
40  amp  stud  50  volt  . 
40  amp  stud  750  volt 

BRIDGES 

2  amp  to  5.  50  volt 35 

2  amp  to  5.  200  volt  ...  ,50 

2  amp  to  5.  600  volt 

3  amp.  50  volt 
3  amp,  400  volt    . 
25  amp.  200  volt 
25  amp.  600  volt 
25  amp,  1000  volt 

2N6103     to     220     plastic 
power  transistor  75  watts 
16  amps only  89cf 

•  ALDELCO  BOOKSHELF 


*        I         W        I 


1.25 
.  .50 
1,10 
1.50 
5.50 
8.50 


Howard  W.  Sams  Books 

TTL  Cookbook 

$8.95 

CMOS  Cookbook 

9.95 

I C  Timer  Cookbook 

9.95 

TV  Typewriter 

Cookbook 

9.95 

Microcomputer  Primer 

7.95 

How  to  Buy  &  Use 

Microcomputers 

9.95 

add  $1.00  per  book  order  for 

shipping 

•  FETS 

40673  

1.55 

MPF102 

.  .55 

2N3819  

.,35 

2N5457 

..50 

2N5458 

..50 

2M5459  

..55 

2N5485  

..50 

•  DARLINGTON 

MPSA  13 

..80 

MPSA14  .........40 

2W5306 50 

SCR 

V      I  UOrt        4    •    p    •    ■     -    *    ■    a    .  J-kJ 

C  1 06B    ,65 

C 122B    ....».<.*  .85 

ALD  20  general  pur- 
pose transistor  NPN  to 
18  replaces  GE  20  * 
ECG  123A  *  HEP  S 
3001  only  49«i 

ALD    48  general   pur 
pose    transistor   to   92 
replaces    GE    43    ECG 
159  •HEPS  0019  only 
59tf 

•  RECTIFIER 

Special 

2  AMP  50  volts 

20  for  Si. OQ 

ALD  14  T03  power 
transistor  15  amps  re- 
places GE  14  ECG  130 
•  HEP  S  7004  only 
$2.49 

#26  RIBBON  CABLE 
Solid  colors 

14  Strand .25  ft 

20  Strand  , . 45  ft 

26  Strand 50  ft 

40  Strand 90  ft 

50 Strand  .....  1.00ft 


...  .400  Mm 
1  watt   , 

5  rati     

1 0  watl 

50  watr 


ea. 


1N746IO  1N759  .. 
]N4??8io  1N4764 
1N5333IO  1H537A 
IN2970tn  lN3[,rJ5 
3H33Q&to  1IM334Q 

AL71blGE  215-  ... 
AL  21Q  IGE  21U    . .. 

2N3055  .      . 

2N3904nr2N330E     . 

2N5496or2PJ6l03  ■ 
MJE34Q  (2N56&5)  .  . 
741  or  709  14  Pin  DIP 

555  Timer 

55B  Dual  5S&    . 
1N914-1N114B        ... 

1hKJ4-1NG(HN64   10  for  .SS 

CA302BDif  Amu  .    .....  1. 50 

4060  CMOS 2.00 

LM309K  Volt  Reg    1.10 

MJ3Q55 2.20 

5313  Clock  Chip 3.95 

5314  Clock  Chip  .    4.50 

S2S23 3.95 

2NG103 89 

LM7Q9  or  741-  Win  DIP  Op  Amp 45 

LM741CET05  0pAmp 45 

14  or  16  Pin  IC  Sunken 3D 


RF  DEVICES 


.25 
.20 

z.ifl 

2.40 

4.75 
.  SA.5Q 

99 

.25 

...  .70 

..  ,1.10 

Z5 

1.60 

150 

15  for  M 


NOW 


10-1531  W  15*31 


2  Dual  Digital 
12-24  hour  clock  kits 

MODEL  ALDS: 

Six  big  .5  display  LEDs  in  aft  31  Ira CtiVfl  black  plastic  cabinet  with  a  md 
frDnt  filter.  Great  tar  a  ham  nr  broadcast  station.  Set  one  clock  to  GMT 
the  other  to  local  time.  Or  have  3  24  hour  format  on  one  clock  unci  ]? 
hour  on  the  other-  Freeze  feature  lets  the  dock  b#  set  to  tb«  second. 
Eiitft  clock  \i  controlled  wparatetv.  Cabinet  meaiures  2V*"  x  4%"  x. 
Q%".  Complete  Kit  $44.95. 

MODEL  ALD7: 

Four  bright  ,3  mxi*  tube  dtsplav.  Cabinet  is  en  attractive  deep  blue 

including  front  filter.  Will  display  uconds  at  the  push  of  a  button.  An 

asset  to  any  statFon.   Cabinet  size   is  2%"  x  3"   x  9V.  Com pj eta   Kit 

S34-96 


7400  SERIES 


2N337&3W40QMH*     .. 

..    .S5.50 

2M38BG1W400MHz     .. 

1,15 

2N&5o9  3W  175  M Hi     .  . 

4.75 

2M5590  10W  175  MHz 

7. SO 

2N5591  25W  175  MHz 

10,95 

2SC517      

3.95 

2SC122G  

125 

2Nfi090  4WT75HHf 

.      ..        .5.40 

ZN6051  15Wt75MHz 

.      ...      fi.4h 

2NGQB2  25WT75MHJ 

10.95 

2N60B3  3DW  175  MHj     .      .. 

..        12.30 

2N6G84  40W  175  MHz 

IE,  30 

2SC13Q6    ..      , 

.  4.30 

2SC13Q7  

5  25 

2N2A7fi  

.  special  10.95 

ALDELCO  KITS 


•  NEW    IMPROVED 

ALARM     CLOCK 

Digital  afarm  dock  •  Six  big  .5  display  LEDs 

•  New  on  board  AC  Trans  former  •  12  Hour 
format  with  24  hour  Alarm  *  Snooze 
Feature  *  Elapsed  time  indicator. 

A  natural  for  cars,  campers  and  mobile 
homes,  Use  on  12  volt  dc  with  optional 
crystal  time  base  (not  including  cabinet) 

$19.95 

•  CRYSTAL  TIME  BASE  KIT  $4.95 

Optional  cabinet  -  in  simulated  walnut  grain 

or  black  leather $4.95 

Plastic  cabinets  —  blue,  black,  white  or  smoke 

$3.95 

•  Red  clock  filters  ,  < .  ^, . $.60 

12  or  24  hour  DIGITAL  CLOCK  KIT  uses  .5 
display  LED.  5314  clock  chip  fits  our 
standard  cabinet,  Freeze  feature  ....  £18.95 
VARIABLE  POWER  SUPPLIES 

PS  5  5-15  volt  dc  600  mA $6,95 

PS-12  12  28  volt  dc  600  mA    6.95 

Add  $1 .00  per  kit  shipping 


7400 

..  .18 

7401 

.  .  ,18 

7402 

...20 

7403 

.  .  .20 

7404  .... 

.25 

7405 

.  .25 

7406 

.  .  .45 

7407 

.  .,45 

7408 

,  .  .25 

7410 

.  ,  .20 

7411 

.  .  .30 

7413 

.  .  .65 

7414  .... 

.  .  .70 

7416 

,      45 

7417 

.  -  .45 

7420 

■    ■    ■  ■*■    i* 

742? 

.  .  .40 

742S 

.  .  .46 

7427 

.  ,  ,40 

7430 

70 

7432 

.  .   32 

7437 

.  .  .50 

7438 

.1,05 

7444  ...v- 

.  1.10 

7445 

,1.10 

7446 

.  1,45 

7447 

.  ,  .90 

7448 

,1.15 

7450  .... 

.  .  ,50 

7451   .... 

.  .  .20 

7453  .... 

.  .  .20 

7454 

?n 

7460  .... 

.  ..20 

7470  .... 

.  .  ,45 

7476  . 
7480  , 
74»2  . 
7435  , 
7486  . 

7489  . 

7490  . 

7492  . 

7493  . 

7494  . 

7495  , 

7496  . 
741  GO 
74104 
741  OS 
74107 


.  .50 
.,50 
1.75 
115 
.  ,45 
2.49 
.  ,60 
.  .80 
.  80 
..95 
.  .90 
.85 
1.25 
.,45 
.,45 
,  .50 


74177 1,35 

74180 95 

74181 3,75 

74182 75 


74191 
74192 
74193 
74194 
74196 
74*99 
74283 


1.50 
.1,50 
,1,45 
.1,45 
.1.25 
.2.25 
.  2.25 


74121 55 


74122 
74123 
74125 
74141 
74145 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
741  57 
74t60 
74161 
74162 
74164 


,  ,60 
1.05 
.  .65 
1.25 
1.25 
2,25 
1.10 
1.00 
1,35 
1.70 
1,35 
1 ,35 
1.35 
1.35 
1,45 
1.50 
1.70 


74LS  SERIES 

74LSOO  .  . 

.  .   .  JrJ 

74LS02  .  , 

...39 

74LS04  .  , 

...45 

74LS0B  .  . 

.  .  .39 

74LS10  .  . 

_    .39 

74L511   .  . 

.,  .39 

74 L  520  .  . 

.  .39 

74LS21  ,  > 

,..39 

74LS22  ,  . 

.  ,.39 

74LS30  .  . 

. .  ,39 

74LS37  .  . 

...45 

74LS38  .  - 

.  .  .45 

74LS74  . . 

„.65 

74LS90  .  , 

.  .  ,95 

74LS93  .  . 

.  .  .95 

74LS113  . 

.,  .79 

74LS114  . 

. .  .65 

74LS132 

.1.55 

74LS138  , 

.  .  .45 

74LS139  . 

. ,  .45 

74LS151  , 

.  1  55 

74 LSI 53 

.  1 .89 

74LS155  . 

.1,55 

74LS160  . 

.2.25 

74LS161  . 

,  2-25 

74LS163  . 

2  2b 

74LS169  , 

.2.25 

74 LSI 73  . 

.1.95 

74LS175  . 

.  1.35 

74LS190  . 

.  2.60 

74LS191   . 

.2.65 

74LS193  . 

.2,85 

74LS195  - 

-2.00 

74LS196  , 

.  2.00 

74LS197  . 

.  1.75 

74LS257  . 

,  1.75 

74LS365  . 

.  1 .75 

74LS36G 

.  1.75 

74LS368 

.  1,75 

74LS390  . 

.3.75 

74H  SERIES 

74H00  .  .  . 

.33 

74H01  .  .  . 

.  .  .35 

74H04  ..  . 

.  .  .31 

74H 10... 

.33 

74H21  ... 

...33 

74H3G  .  . . 

.  ,  .33 

74H40  .  . . 

.  .  .33 

74S  SERIES 

74S04  . 
74540  . 
74S153 
745158 
745175 


.45 

.30 

2,25 

2.00 

2  25 


Check  our  ads 
in  other  issues  of  73 


STOPWATCH  KIT  Operates 
on  a  9  Volt  battery.  Includes 
Crystal,  Switches,  7205  MOS 
Chip  8t  LED  Displays  and 
Board  . $29,95 

STOPWATCH  HAND  CASE 

for  above * .  .  .  $3,95 


Digital  clock  kits 

SIX  DIGIT  AUTO  OR  BOAT 
DIGITAL    CLOCK    KIT    Has    a 

beautiful  Charcoal  Grey 
moulded  high  temperature 
plastic  case  with  chrome  rim. 
Dimensions  are  1  %"  high  x  4'r 
wide  x  434"  deep.  Large  0.4 
LEDs  display  hours,  minutes 
and  seconds.  Works  on  12  Volt 
AG  or  DC  as  well  as  automatic 
switching  to  a  9  Volt  Battery 
for  power  failures.  Battery  I  not 
supplied)  fits  in  case.  Provision 
for  blanking  display  LEDs  for 
out  of  car  or  boat  use.  Adjust- 
able Crystal  Time  Base  included. 


ALDELCO 


2281A  BABYLON  TURNPIKE,  MERRICK  NY  11566 

516-378-4555 


A2 
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S-D.  SALES  CO.  p.o.  box  28810  -*  Dallas,  texas  75228 


— - — ^^^— 


Z-80  CPU  KIT 

For  Imsai-Altair 
$149.  kit 

Z-80  Chip  &  Manual  $49.95 


From  the  same  people  who  brought  you  the  589,95  4K  RAM  Kit.  We  were  not  the 
first  to  introduce  an  Imsai/Altair  compatible  Z  80  card,  but  we  do  feel  that  ours  has 
the  best  design  and  quality  at  the  lowest  price! 

The  advanced  features  of  the  Z  BQ  such  as  an  expanded  set  of  158  instructions,  8080A 
software  compatibility,  and  operation  from  a  single  SVDC  supply,  are  all  well  known. 
What  makes  our  card  different  is  the  extra  care  we  took  in  the  hardware  design.  The 
CPU  card  will  always  stop  on  an  Ml  state.  We  also  generate  TRUE  SYNC  on  card, 
to  insure  that  the  rest  of  your  system  functions  properly.  Dynamic  memory  refresh 
and  NMI  are  brought  out  for  your  use.  Believe  it  or  not,  not  all  of  our  competitors 
have  gone  to  the  extra  trouble  of  doing  this. 

As  always  this  kit  includes  all  parts,  all  sockets,  and  complete  instructions  for  ease  of 
assembly.  Because  of  our  past  experience  with  our  4K  kit  we  suggest  that  you  order 
early,  All  orders  will  be  snipped  on  a  strict  first  come  basis.  Dealers  inquiries  welcome 
on  this  item,  Kit  includes  Ziiog  Manual  and  all  parts.  Kit  shipped  with  2  MHZ  crystals. 

Z-80  MANUAL  -  $7.50  SEPARATELY 


4K  LOW  POWER  RAM  BOARD  KIT 


THE  WHOLE 
WORKS 

$89.95 


Imsai  and  Altair  8060  plug  in  compatible.  Uses  low  power  static  21L02-1  500  ns.  RAM'S.  Fully  buffered,  dras- 
tically reduced  power  consumption,  on  board  regulated,  all  sockets  and  parts  included.  Premium  quality  plated 
through  PC  Board.  For  250 ns  RAM 's  add  St 0.00 


CAR/BOAT  KIT 

$34.95 


J  NEWEST  KIT  FROM  S.D.  SALES!        HOME  KIT 


MUSICAL  HORN 


$19.95 


MuiiuJ  Horn  Kji  for  Car,  Boat  Of  Home 

Play*  any  tune  from  Mozart  to  Lad  Zap)  in 

Change  tunes  in  seconds 

Complete  Solid  State  electronics 

Standard  ar  custom  tuners  available  el  $6-95  each 

(you  lupply  us  with  the  sheet  mu  tic  -  we  supply 

electronics  for  your  favorite  tunes,  I 

One  song  supplied  with  original  order 


Standard  Tunes  Available, 

DIXIE  -  EVES  OF  TEXAS  -ON  WISCONSIN  - 

YANKEE  DOODLE  DANDY  -  NOTRE  DAME 

FIGHT  SONG  -  PINK  PANTHER  -  AGGIE  WAR 

SONG  -  ANCHORS  AWAY  -  NEVER  ON  SUNDAY 

BRIDGE  OVER  RIVER  QUI  -  CANDY  MAN 

Noma    Kit    wciudM    ifMwJttf     Hvfticli      attmrmlm     front    your   ifoof    bail,    Ttflim 
it    puvhwd    yew    favafrri    run*    n    playad,    Car/Baai    Kit    DOES   NQT   inciud* 
ihm.  itandard  ftohm  Ptt  tpukaf .  Allow  *  ■**•*£  tfafhwv  an  both  kits. 


ball 


JLMd  Quriib,!   SIX  DIGIT  ALARM  CLOCK  KIT 


$9.95  kit 


We  made  a  fantastic  kit  even  better.  Redesigned  to  take  advantage  of  the  latest  advances  in  J.C.  clock  technology. 
Features:  Litronix  Dual  W  displays.  Mostek  50250  super  clock  chip,  single  l,C,  segment  driver,  SCR  digit  drivers. 
Greatly  simplified  construction.  More  reliable  and  easier  to  build,  Kit  includes  alf  necessary  parts  (except  case). 
For  P.C.Soard  add  S3. 00;  AC  XFMR  add  SI. 50.  Do  not  confuse  with  Non-Alarm  kits  sold  by  our  competition" 
Eliminate  the  hassle  -  avoid  the  531 41  NEW*  WITH  JUMBO  LED  READOUTS! 


1000  MFD 

■nitw  Capi 
natacj    35    WVDC    Ub- 
rlgm     rtvii     *nn     pc 
l«d*.  Mloil  popular  tftt- 
■>n   rot  hObbyUH. 


4/$1.00 


SLIDE  SWITCH 
Aivorirniini 
Out  bait  t*ii*r   inciudai 
rUrnlitura  an&  itindtfd 
11/ it,    iJn«ra  and  mull  I  . 
PQlHlan  unlit   AI1  now 


12/S1.00 


POWiR 

RESISTOR 

15  OHM 

25W 

BY 

CLAHOSTAT 

75$  ea, 


RESISTOR 

ASSORTMENT 

KW    5%    ft    10%    PC 

laaeU.   A   good  mi*  of 

values'  Special! 

200/$2. 


P.C.  LEAD 
DIODES 

1N414&/1N914 

100/S2QQ 

1N400?-  1A 

100  wv 

40/$1. 


Juit    received    a    qaoti 

mixed  lot  ot  National 
TO-92  Plastic  ir*mi&- 
lor*.  PHP  Si  N-PN*  ever 
a    taw    FET'fr   40-50% 

vield.     Untested     Asst. 

500/$3. 


DISC  CAP 
ASSORTMENT 
P.C.  Uadi.  At  leait 
10  different  waluet. 
Includes  .001.  JOt,  .05 
plus  oirtufr  standird 
valuat, 

60/$100 


AMD-1702A 

FACTORY  PRIME  UNITS!  BRAND  NEW! 
1.5  Micro-Seconds  Access  Time. 

10/$40.  $4.95  ea. 


IC  s  from  XEROX 


7400 

-  9c 

7430-  9c 

7493  - 

■26c 

1402  A  Shift  Regulator  -  50c 

7402 

-  9c 

7440  -  9c 

74121 

-22c 

MH0O25CN  -55c 

7404 

-  9c 

7437  -!0c 

74123 

-32c 

7406 

-Itc 

7438  -10c 

74151 

-  9c 

IC's  REMOVED  FROM 

7407 

-lit 

7451  -  9c 

74155 

-22c 

PC  BOARDS 

Ml  0  ■ 

-  9c 

7474  -16c 

74194 

-35c 

ALLTESTED; 

7416 

-13c 

7475  -24c 

8233  - 

35c 

FULL  SPEC 

7420 

-  9c 

7486  -16c 

Intel  - 

1 302  - 

-45c 

UP  YOUR  COMPUTER! 

21L02-1 

And  to  it  power1  Not  only  are  our  RAM'S  raster  than  3  speeding 
bullet  but  they  ire  now  very  low  power.  We  are  pleased  to  offer 
prime  new  21L02-1  Low  Power  and  Super  Fast  RAMV  Allows 
you  to  STRETCH  you*  power  supply  farther  and  st  the  same 
time  keep  the  wait  light  oHf 

500  ns  8/$12.95 
250  ns  8/S15.95 


$12.95^2)   Sola  Sxclmse!  $12.95 

MOS  6  DIGIT  UP/DOWN  COUNTER 

40  PIN  DIP.  Everything  you  ever  wanted  in  a  counter  chip.  Features:  Direct  LEO  sement 
drive,  single  power  supply  (12  VOC  TYPE  J,  six  decades  up/down,  pre-loadable  counter, 
separate  pre  loadable  compare  register  with  compare  out-put,  SCO  and  seven  segment  out- 
puts, internal  scan  oscillator,  CMOS  compatible,  leading  zero  blanking.  1MHZ.  count  input 
frequency,  VERY  LIMITED  QUANTITY' 


28  PIN  IC 
Sockets 
3/$1.D0 

11,OO0MFD 

50VWOC 

Computer  Grade 

Cap.     S3.00 


3.579545 

MHZ  Time 

Base  Crystal 

SI.  25 


39  MFD 
leVMallory 
Electrolytic 

15/51,00 


TERMS: 

MONEY  BACK 
GUARANTEE! 
No  COD's.  Texas  Res- 
dents  add  5%  Safes  Tax. 
Add  5%  of  order  for  pos- 
tage Bt  handling.  Orders 
under  $10.  add  75c.  For 
eign  orders:  U.S.  Funds 
Only! 


Oil  in  your  BANKAMERICARD 
or  MASTER  CHARGE  order  in  on 
our  Continental  United  Sutes  Toll 
Free  Witts  Line: 

1-800-527-3460 

Texas  Residents  Call  Collect: 

214/271-0022 


Cheap  DC  Supply 

Actually     an     AC     adao- 

$2.  ea 


tm         lot  calculator*. 

9VOC     no  load.     6VDC 

e200ma.  4VDC         © 
375ma. 


S,  D,  SALES  CO. 

P,0.  BOX  28810  -  A 

DALLAS,  TEXAS  75228 


S2 


Orders  over  $15.   -  Choose  $1.  FREE  MERCHANDISE! 
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c^av*  -s 


It's  Toll  Free... So  Dial  Away! 


• 


for  the  famous 


HAM-KEYS 


Model  HK-1 


Dual-lever  soueeze  paddle 

Use  with  WKS  or  any 
electronic  keyer 

Heavy  base  with  nort-shp 

rubae*"  fee! 

Paddies  reversible  tor  wide- 

or  close- 

tmgef 

spacing 


29 


Model  HK-4 


*  Combination  of  HK-1  and  HK-3 
on  same  base 


s44! 


Terminate  red  or  black   5  75  each 


•  Base  onJy 
wilh  rubber  feet  $  1  2.00 


Model  HK-2 


Same  as  HK-1    tess  base  for 
incorporation  m  own  keyer 


19 


Model  HK-3 

•  Deluxe  straight  key 

•  Heavy  base       no  need  to 
attach  to  desk 

Velvet  smooth  action 


Navy  type  knob  only  $2.75 


Model  HK-3A 


Same  as  above 
less  base  $9.95 


16 


Model  HK-5 
Electronic  Keyer 

•  Iambic  Circuit  for  squeeze 
keying 

■  SeO -completing  dots  and 
dashes 

•  Dot  memory 


•  Battery  operated  wnh  provision 
for  external  power 


•  Builtnn  side-tone  monitor 

•  Speed   volume  tone  and  weight  controls 

•  Grid  block  or  direct  keying 

•  For  use  with  external  paddle, 
such  as  HK-i 


$69 


FOR  NEW  OR  USED 
AMATEUR  RADIO 

GEAR  .  .  .  we're  specialists 
and  carry  in  stock  most  ol  the 
famous-brand  lines  Or.  we  will 
talk  trade. 


FOR  FAST,  DOOR- 
STEP DELI  VERY 

give  us  a  call.  You'll  be  amazed; 
for  we  guarantee  well  ship 
your  equipment  the  same  day. 
Plus.mostshipments  are  PRE- 
PAID. 


TO  SAVE  MONEY 

. ,  join  thousands  of  our  satis- 
fied customers  who  buy  from 
us  as  easily  as  from  their  local 
supplier.  So,  remember  your 
call  is  Toll  Free. 


We  welcome  your  Master  Charge  or  Bank  Americard 

HAM  RADIO  CENTER,  INC. 

8340  42  Olive  Blvd      P.O.  Box  28271     SI.  Louis,  MO  63132 


2{C«0 
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J 

1 

DIODES/ZENERS 

SOCKETS/BRIDGES 

TRANSISTORS,  LEDS,  etc. 

1N914 

100v 

10mA          .05 

8-pin       pcb       .25       ww 

.45 

2N2222       NPN 

,15 

1N4004 

400v 

1A 

,08 

14-pin        pcb        .25        ww 

\^W%J 

2N2907       PNP 

.15 

1N4005 

600v 

1A 

.08 

16-pin       pcb       .25       ww 

.40 

2N3740       PNP      1A        60v 

.25 

1N4007 

IQOOv 

1A 

.15 

18-pin       pcb        .25       ww 

,75 

2N3906       PNP 

.10 

1N4148 

75v 

1 0mA          .03 

22-pin       pcb       .45       ww 

1.25 

2N3054       NPN 

.35 

1N753A 

6.2v 

2 

,25 

24-pin        pcb        .35        ww 

1,25 

2N3055       NPN     15A      60  v 

.50 

1N758A 

lOv 

Z 

.25 

28-pin       pcb       .35       ww 

1.45 

T1P125       PNP      Darlington 

.35 

1N759A 

12v 

z 

.25 

40-pin       pcb       .50       ww 

1.95 

LED  Green,  Red,  Clear 

.IS 

1N4733 
IN  5243 

5.1v 
13v 

z 

z 

.25 
.25 

Molex  pins     .01     To-3  Sockets 

i    .25 

D.L.747       7  seg  5/8"  high  corn-anode 
XAN72        7  seg  corn-anode 

1.95 
1.50 

IN  5244  B 

14v 

z 

.25 

2  Amp  Bridge         100-prv 

1.20 

FND  359  Red  7  seg  corn-cathode 

1.25 

1N5245B 

15v 

z 

.25 

25  Amp  Bridge      200?prv 

1.95 

C  MOS 

— 

T     T 

L      - 

4000 

,15 

7400 

J  5 

7473             .25 

74176 

1.25 

74H72           .55 

74S133 

.45 

4001 

.20 

7401 

.15 

7474              .35 

74180 

.85 

74H101          .75 

74S140 

.75 

4002 

.20 

7402 

.20 

7475              .35 

74181 

2.75 

74HT03         ,75 

74S151 

.35 

4004 

3.9S 

7403 

.20 

7476              .30 

74182 

.95 

74  HI  06         .95 

74S153 

.35 

4006 

1.20 

7404 

.15 

7480              .55 

74190 

1J5 

74S157 

,80 

4007 

.35 

7405 

.25 

7481               .75 

74191 

1.35       1 

74S158 

.35 

4008 

1 .20 

7406 

.35 

7483              .95 

74192 

1.65 

74  LOO           .35 

74S194 

1.05 

4009 

.30 

7407 

.55 

7485              ,95 

74193 

.85 

74L02            .35 

74S257I8123) 

.25 

4010 

.45 

7408 

.25 

7486              .30 

74194 

1.25 

74L03            .30 

4011 

.20 

7409 

.15 

7489            1.35 

74195 

.95 

74LQ4            .35 

4012 

.20 

7410 

.10 

7490              .55 

74196 

1.25 

74L10            .35 

74LS0O 

.45 

4013 

.40 

7411 

.25 

7491               .95 

74197 

1.25 

74L20            .35 

74LS01 

.45 

4014 

1.10 

7412 

.30 

7492               .95 

74198 

2.35 

74L30           .45 

74LS02 

.45 

4015 

.95 

7413 

.45 

7493               .40 

74221 

1.00 

74L47          1.95 

74  LSQ4 

.45 

4016 

.35 

7414 

1.10 

7494             1.25 

74367 

.85 

74L51            ,45 

74LS05 

.55 

4017 

1.10 

7416 

.25 

7495              .60 

74L55           .65 

74LS08 

.45 

4018 

1.10 

7417 

.40 

7496              .80 

74L72            .45 

74LS09 

.45 

4019 

.70 

7420 

,15 

75 108 A 

.35 

74  L73            .40 

74LS10 

.45 

4020 

.85 

7426 

.30 

75110 

,35 

74L74            ,45 

74  LS1 1 

.45 

4021 

1,35 

7427 

.45 

74100          1.85 

75491 

.50 

74L75            .55 

74LS20 

.40 

4022 

,95 

7430 

.15 

74107            ,35 

75492 

.50 

74L93            .55 

74LS21 

.25 

4023 

.25 

7432 

.30 

74121             .35 

74L123         .55 

74LS22 

,25 

4024 

.75 

7437 

.35 

74122            .55 

74LS32 

.40 

4025 

.35 

7438 

,35 

74123            .55 

74H00 

.25 

74LS37 

.40 

4026 

1.95 

7440 

.25 

74125            .45 

74  H01 

.25 

74500            .55 

74LS40 

.55 

4027 

.50 

7441 

1.15 

74126            .35 

74H04 

.25 

74S02            ,65 

74LS42 

1.75 

4028 

.95 

7442 

.55 

74132          1.35 

74H05 

.25 

74S03            .40 

74LS51 

.65 

4030 

.35 

7443 

.85 

74141           1.00 

74H08 

,35 

74S04            ,35 

74LS74 

,75 

4033 

1.95 

7444 

.45 

74150          1.00 

74H10 

,35 

74S05            .35 

74LS86 

.75 

4034 

2.45 

7445 

.80 

74151            ,75 

74H1T 

,25 

74S08            .35 

74  LS90 

1.30 

4035 

1.25 

7446 

.95 

74153            .95 

74H15 

,30 

74S10            .35 

74  LS93 

1.00 

4040 

1.35 

7447 

.95 

74154           1.05 

74H20 

.30 

74S11             .35 

74  LSI  07 

.95 

4041 

.69 

7448 

,95 

74155           1.15 

74H21 

.25 

74S20            .35 

74LS123 

1.00 

4042 

,  SlJ 

7450 

.25 

74157            .65 

74H22 

.40 

74S40            ,25 

74LS151 

.75 

4043 

1.25 

7451 

.25 

74161             .85 

74H30 

.25 

74S50            .25 

74LS153 

1.20 

4044 

.95 

7453 

.20 

74 1 63            .95 

74H40 

.25 

74S51             .45 

74  LSI  57 

.85 

4046 

1.50 

7454 

.25 

74 1 64             ,60 

74H50 

.25 

74S64            ,25 

74  LSI  64 

1.90 

4049 

.80 

7460 

.40 

74 1  65           1 .50 

74H51 

.25 

74S74             .40 

74LS367 

.85 

4050 

.60 

7470 

.45 

74166           1,35 

74H52 

.15 

74S112          ,90 

74LS368 

.70 

4066 

1.35 

7472 

,45 

74 1 75            .80 

74H53J 

.25 

74S114        1,30 

4069 

.40 

74H55 

,25 

4071 

iOO 

4082 

.45 

9000  SERM 

ES 

LINEARS, 

REGUI 

-ATORS,    etc. 

9301 

,85 

8266                    .35 

LM320K5  (7905)  1,65       | 

LM340T-24             ,95 

LM723 

.50 

9309 

.35 

i      8836                    ,95 

LM320K12 

1.65 

LM34QKM2          2.15 

LM725 

1.75 

9322 

.85 

MCT2                   .95 

LM320T12 

1.25 

LM340K-15           1.25 

LM739 

1,50 

95H03 

,55 

8038                   3,95 

LM320T15 

1.65 

LM34QK-18          1,25 

LM741  8-14 

.20 

9601 

.75 

LM201                 .75 

LM339 

.95 

LM340K-24             .95 

LM747 

1.10 

9602 

,50 

LM301                 .25 

7805  <340T-5) 

.95 

LM373                   2,95 

LM 1 307 

1.25 

LM308    (Mini)      .75 
LM309H              .65 

LM340T-12 
LM340T-15 

1.00 
1.00 

LM380                     ,95 
LM709(8/I4PIN)      .25 

LM1458 

LM390O 

.95 
,50 

MEMORY  CLC 

ICKS 

LM309K(340K'5).85 

LM340T-18 

1.00 

LM71 1                     .45 

LM75451 

.65 

74S188  (8223) 

3,00 

LM310               1.15 

NE555 

.50 

1702A 

7.95 

LM311DfMini)     J5 

NE556 

.95 

MMS314 
MM5316 
2102-1 
2102L-1 

3.00 
3,50 
1.75 
1 .95 

LM313    (Mini!     ,65 

NE565 
NE566 
NE567 
SN72720 
SN  72820 

.95 
1.75 
1.35 
1,35 
1  35 

INTEGRATED  CIRCUITS  U 

NLIMITED 

TM  $601  INC 

6,95 

7889  Clairemont  Mesa  Blvd.      San  Diego 

,  CA  92 

111       (714)  278-4394 

80  80  AD 

15.00 

All  orders  shipped  prepaid 

No  mi 

nimum 

V   «    ■     fa  ^^ifc^jf 

■    *WV 

8T13 
8T23 
8T24 
2107B-4 

1.50 

1.50 

Open  accounts  invited 

COD  c 

orders  accepted 

Discounts  available  at  OEM  Quanti 

ties 

2.00 

A    /Yr* 

California  Residents  add  6%  Sales 

fax 

4.95 

24  Hour  Phone  (714)  278-4394 

MasterC 

harge  /  BankAmericard 

19 

POLY  PAICS  IS  THE  'BARREL  KIT  KING"  OF  THE  WORLDS 


Test  "em 
yourself  and  lave! 
Kits  include  100%  materialt  loo  J 
Each  kit  carries  a  money-back  guarantee! 


For  Bttkaa,  w.iw>Tvw;  1-C4*d* 
plus  thielo1,  22  £».  viorl 
jacket.   We.    1    Lb.      SA3S77 


100  for  *IT 
$1,98  »•! 

PLUGS,  SOCKETS 

Pintribut^t       unload*!'      In 

ci'jHr*  at.   nr.   FU\  Bail*. 

4-n  jun    mil  kinrin.   wt.   I  lb 
Cat  No.        «A3327 


BARREL    KIT  £160 
V,  REGULATORS 

10  for 

51.98 

ftfc    BA11J6 

LMaflSfcC  TG-B   VJL.'a  ban 

rfJ«-i.     Bat     by    the     sound.. 


BARREL   KIT  £230 
HALF  INCH 

READOUTS 
6A3EZ9 

15  for  SI  -9 

IV««m    factory     to    yoc 
eludes     Pairchilrf     FND-iO-0 
*    SOT  ■ 

BARREL  KIT  ;2A1 

SV  INDICATORS 
w/le«d« 

15  for  $1.98 

Tp*i  tump  munuf  aei  1 1  r  r  r 
(lumps  inventory*  Worth. 
*513  4*  e*.  Likfi  IfralTi-ci-^kii'^i. 
Cut.  W«.  flA  1326     hohhj 


TV1*! 
>    RE 

IJ  Hfl 


BARREL  HIT  £15» 
MODULAR  SWITCHES 

Ontrplab  *  yTF"#77j 

fwjtrh"       TV^mafcera      e»- 
BMa  i>twit.  fipdt.  #tc     BtisiJ 

----'    Cai   rt«.    SAJiso 


(barrel  kit  :12» 
Imini  dip  ics 

00f  or  SI. 98 

Jib*  ihinj  harr*!*.  lnrhulr" 
JT4l*,  ^M^iM-H.  :o;l.  fill", 
lPSS.  FirtH — hijt  who  kniiWn"1 
1    lb       04 1245    hcibtif 


BARREL   KIT  :12t 
AXIAL  ELECTROS 


hi 


[BARREL   MIT    ZiOI 
RESISTOR    SPECIAL 

1 200  for 

SI.  98 

Invade*: 


.-    i 


waiter 


i ,       *  mi  boa,        S 
■end.     BA3D54 


40  for 
$1.98 


BARREL  KIT  J22  5 
SOUND  TRIGGERS 

3  for     T^t^Zji 

Zpl  i70 

J I  »umJ  r  Imp ' '  >eri>iti  tea  erya- 
InJ  mike  ampHfler,  irJaa-.r* 
SOU   C*L  H«      BA9A25 

RREL  Kit  :1Q0' 

•  D I  Cf  T  -i  V  -" 

READOUT  &Az/<& 

MODULES      ^J 

9ls98with  calculator 
i|  river  ctiirm  tmneafh  tpony 
Cat.  Wo.    ft  A  as  la 


//BARREL  KIT 
/7llC  SOCKETS 

^  8  for 

$1  »"*> 


UlB, 


bebl 
Mfr    yiiloadil    Four    1' 
four      14-pfB.     Soldef     tail, 
profile**,        a  ft  J  62 1 

aRREL  HIT  ill! 


Iar^Lkit.io 
mini  block 
^capacitors 

50  for  $1.98 

l  r:h.ii[pvab3*-     totnTth 
Hirh        pr*ci.tnft        etibmifli 
capa     for    mil     applir.Hofc*. 
Wt     1   (Hi.  Cat.         a*  1S24 


twludra       1 


^sn 


BARREL    KIT   Zl*4 

1  *   WATT   METAL    FILM 


BARREL  KIT  £20  J. 

CALCULATOR 

KEYBOARDS 

10  for  $1.9 

HL*    true!    20-key. 
I  to*     keyboards     a' 
loua  aTiv^-aw»T    w'  ■ 
C*t   N«. MBM 


Fbahhel  kith 


»rJUD|| 


4  1\toc- 
ridlfH' 
]  £  OEE 


BARREL  KIT  ."154 
CLOCK  CHI 

20  for 

$1.98  hobbj 

W'r   cohered  an   a^  ■■•Trim*  ft  t 
<*|  rK>fk  rMp*  aJarm,  c-al*fi. 

W#-r**-r»r      who      Iftirvwi. 
■:Krntx<-J    Cat.  ■•■     BAJ1QB 


': 


A  eat,    r-apaoUiea    and 
follatf*.  Cat.  No.  8 A 1237 


iarrel  hit  tma 
,5  for  $1. 

[LM-240T 
VOLT     RET. 

IffcC-trsri      tflfi'lrri      thtmi 

|lrnjrih  <.f  ImhIv  M»j    inrlurt 
IS.  h.  1  JT.  1  r, .  I  h    24     V„H» 
Ppwrr   tab   X#t,     Ba241B 


BARREL  KIT  :9fi  /^Ns, 
PHOTO  ELECTRIC  W^x 
CELLS  ^^ 

10  for  $1.98 

Aa»l-  GE  !3T*t.  CD?  type*. 
Mt  led  by  fafidry  Bia;  Jofe- 
for   ui    to    **parmle.    1A0  % 


ARREL  KIT  :11 
SUBMINI  RESISTORS 

200for 

$1 .98 

■    ,.     Pi       'jfinpli'    1  vf«-.    •  'il   ir   ■•■  id 
u»    in    a    barrel 


BARREL  KIT  ;ll« 
UPRIGHT  ELECTROS 

40  for 
$1.98 

Imf  t(j  :IOIImr  in  mixture 
nt  vu)^^^ff^rt  I  DO  ^  mar("nl 
'n      ITOfid. 


8AJ22« 


ttaii^umL  tap*. 
TrajuforroarB,  r*trUlt*n.  di- 
<Hl»ir  *V:  f«ff  ,p*r  wafft, 
I*rpfr3rm»d,  dumped  into 
h.rrrU  by  fartcirUa,  tflO  ^k  ■ 
Cat.  He,        B4  14»t 


BARREL  KIT  £145 

MINI 
TRANSFORM 

15  for 

$1.98     nutpvl 
•T.JEr     Mid     atjilio      fltiJy      t" 
*q.   Wt.   2  rfc».       441244 


150  for 
$1.98 


100  &        nlBtaJ       fllfn       t*nefl- 

triri!.   Land    Eead*.      HA 34  13 


BARREL  KIT  J/144        ft 
RCA  PHONO  PLUQSjfJL 

40  for  $1.98  & 

i  .rtfin.rmc*  RfA  phohEi  rtuxf 
TitF    ilu-i    fine     Voij    hi-fi--err 
ktipw    Tii    they    are 
1110*      KaiMial      A41J93 


BARREL  KIT      lis  BARREL  KIT  :  1 1 2 

SOCKETS     ^^ff"    ^Ofor^^^^^ 

200  for  c.fMeJEHiS3  $1.98     ^P»^    ' 

$1.W  ^frljrhl.  Of  MoiwwlO,  LMr^. 


f'nlf*i3fnf.fjr  Hunker  rfumpl  Wi* 
rut   a   rUllnn    nf    'cm, 


BARREL  KIT  £#3    ^tf 
HALF    WITTERS  jgP^ 

2O0  for  $138 

Haaietor     lanory     ifard     (a 

si*    b>     ntiikiac     ■•• 
color-coded       tvatatpn       jh 
barrel.    Pot   vahte   it   there. 
4  oz.  BA  JO**   rni-iteC 


EARREL  KIT  rCl 
ILYSTTRENE  Ci 

\tOO  for 


/a 


Cal.Mtt    44  2744  1QQ  ^JopdJCa^Na    Ba374t  f  n>nc<1 


it  rap*  nude,  A»  a  ffaja- 
»Ee    w*    Qfiijfh.1     10    bJUrtl* 
Itrom  facincy.  mixed   valuer;] 
|-i'l  zr*a4  Cat.  Wo.   SA173* 


BARREL  KIT  :5» 
SLIDE  SWITCHES 

30  for  $1.9 

All  ilapn.  UBBB,  ^p*1,  tipiii, 
InamfauukM.  etc,  Trvtnvn. 
dtiu*  *h«n»  pea  fne  100" *  trf 

Cat^Nn,    S*2T26l00^4n^ 


BARREL  KIT 
1-WATT  ZENE 

100  for  $1.98 

Kunnry  Apimic  n«  -t  f>  tt  -mw '  n, 
N^htt-lh-  iv  njfnlrt  oflFrr.  fl, 
I,      10.      IZ.      t!]V,      under 


BARREL   :il 
SILVER    MICAS 

100  for  $1,98 

A»i»|.   red   cai*.   T*rEely   of 
phytKai     «aee     A      relae* 
Cattto.   UWLI 


variety      o(      rokir.i.       Vie]d 

no%    or   b«tt«yt   ba^iso 


50  for  $1.98 


BARREL  KIT 

TRANSISTOR 

ELECTROS 


BARREL  KIT  rS* 
POWERS!   POWE 

1O0  for  , 

$1 .98  C*L  «A  2T2* 

Larjre  dittlribufor  cl*-an»4 
hmtar,  BAnrln  of  Power 
reiiat>3T>  d   to  ~  w^tLs. 


We   doTi^t    wifch   Hi 
up  to  :i00  mf    Cat 


aepar-aN' 

A  valuPR 
■  Ai7*T 


j  %UJJ|iC- 


B  A  RREL  KIT   .34 
■  DIGIT  READOUTS 

10  for 
$1.98 

BaiWiD    "I    »    lif* litif!    All 

wr  £iil  tra«    I   bartet  — »  lh* 

bf kedor dittt  r  type*.  mttltL- 

[!!>■> i>it.      Cat.  Wo.      B42722 


BARREL  KIT  :  B  I 

LITRON1CS    LED 
READOUTS 

10  for  $1,9 

He&by 
«'r_    .^i.i    ■>«    ft 

fi  ■-  <    fn«i  ♦■#         aa  ?9Cl 


EOS  X 

.98™ 


BARREL  KIT 
JUMBO   RED  LE 

15  for  $1 

l  n  O  *5     rnat ?  rial,   «ee  t   tmh- 
fulUlmn  from  factory 

dumpa,  LtV  tO  miju.  Far 
IOO'i  uf  projecta,  md  tenK. 
Cm.  No,  AA33B1 


BARREL  KIT  J1.1B 
PANEL  5WITCHE! 

3Q  for, 
$1.98  <*' 

'M    roa  heax  of   fi\K*    ^n- 
ftthfr  eqpi    si»a,r  barrelled 
*u   Iffwe  of  mi*/  p-     »:»t- 
le».  erf         ■*  ya&0 


GLOWIN' 

3  for 
$1.98 


PANEL 


-I"  i  1-  paneli  thai  glow 
bi*k#rf  rrrfi  with  llfiVAC. 
Uia  for  nite  Un-».  i»<llc*- 
ieea.  tic.Cat.  K*.     BAlsso 


BARREL  KIT  ."143 
MINI  TRIM  POTS 

30  for    i  ** 
$1.98 

AaM.  *alve*   14n   ba 
Whitt     ■     buy.     Single  tuni. 
ftt.    S  on,        BA  J34B 


'-. 


m 


BARREL    KIT 

MICRO     MIN 

20  for 
$1.98 

■  i       *Hh    m tre 


la*  A, 

RIPS    »t 

1.98V 


BARREL  KIT  r 
TERMINAL  ST 

100  for  $1 

\V|>|ii  it^nt  i»f  trrtnirvil  strip 
^optnertii™^-  fn*tti    I    CdatacI 

up.  Strip  maniifArinrwn 
linrre]  dump  ia  your  Rain. 
Wi.     1    Jb.Cnt.Ne      BAJ13G 


BARREL   KIT  ,"*T 
NATIONAL  IC 

100  for 
$1.98 

i-n..    fjo.M*,».. 


BARREL   KIT  -104 
SLIDE   VOLUME. 
CONTROLS 

10  for 
$1.98 

Cat.Ns,    BA10S7 


#*i 


BONAKZAhobBV   LCDS 

40  for 


BARREL  KIT  Stl 
CAPACITOR  SPECS 

100  pes. 
$1.98 

mJpdn,  mDldedi>k  |i!ni;nr*. 
rfrnmifj,  diac-fe.  vit,  Nifty 
100  ^■gogd  Cat  Kn     04173B 


BARREL  KIT  ;4Q 
PNP  HIGH-POWER 

TRANSISTOR 

20  for 


BARREL  KIT 

a  WAITERS 

100  for 

-J>  JL."o 

Wuprllrr'E       LtLTOW 

faiurej.  It's  a.  li'l 

All  m.rk«d.  Cat  *  *    BA  27  31 


UlO^ 

Vm  In  the 
l^ii'd   mine. 


$1.98 


Rnbhf 

Popular      fferrnaniiim     TO- 3 
ta«e  ftii  ?4td  100  T:   (Md 


BARREL  KIT  TIB 
2NK5S  HOBBY 
TRANSISTORS 

15  for  bb 
$1.98 

t  iiliirulv        of 


4*2017 100 fr 


S1.98  ^ 

Wow!  A  LitrothTf  datap  of 
all  hiadv  of  ssiz*d  di terete 
LKft^.    AA2B19 


BARREL  KIT  :«5 
MIXED  READOUTS 

10  for  $1.98 

faol^ry      return.     —     »uH 

MLitriHrir^    ftrt    MAN»4'«,   ,"HAN 

7-*.  -MAJS-3'*.   LI   barrel*  A 


CLo     1irni 
Cat.No 


to    arperel*'   M-^hh> 
■  A2733riiwm.d 


BARREL  KIT 

GERMANIUM 


;14 
DIODES 

*  RTrfted 

200  for  $1.98 

Cat-Mo    BA241A 
►  -m^i**       nahar,        uupulaj 
ilrrii.   Newer  u^w»  obi. 


1000  otifm  par  V. 


Specifications 

Ranges -at  ValligB    0  :q  IS. 

150.  4nd  1000  V,  AC  Voltage  0 

lo  t5.   ISO.  and   1000  V,  Dksct 

CurronT-  0  to  1  SO  mA;  Resist- 

arco   PI  x  IK  (meaauroa  100  fT  to 

1DD    ii    ni;    SefislllvUv-AC/DC: 

1000  ohms -per -volt. 

Batl^ry    for  o^ma  function  (not 

suppled)— or>e  is  V  penUtB 

fflCA  VS09AA  csr  BQuf*  > 

Sin   artd  W»^!-0«M»ia*orBr: 

3»  .  in    p  ctni.  2%  m    (6  cm>. 

iH  m  ta4  Cift),  WBi^hl    5  oi- 

(ua^ical.  Ho,  1A3921 


CB  HAM  NOISE  CANCELLING 
CO  MM  UNIC  ATIONS  JLA  ||^ 

•  UNIVERSAL!  Fli  virtually 

all  rlgi  .  .  .  sverywlt*rt. 

•  Dynamic  cartridge 

Tfc.  iinrH1  to  thr  hiaic«*t 
nwabile  rommani^<|fl»  pn.»b- 
Ian.      ,      .      .     a.tl*f  mh  ■ !  H"     BMW 

r,in. -Ultra;         Worha       nww* 
c|v,!t  ihan         po-wpr 

m|k*p  A  nra*!  ff*r  2  m»l«r 
hurni,  Mi'i  ^rip'"  re- 
pt*:iti.rK.  Low  Irnpertnnre, 
1 1  i'i|ui<nry  feflpnn*e  rtnO- 
fiOlHl  H«,  Jienaitl^lty  -flfidb. 
n  fnt>|  rolled  rfirt^  <rnfie 
marie  nt  hi -impart  Wnck 
p]n.Hf    With  wirlna:  in.tme- 

ii, ,n.  r^f  tnr>.  of  rwr. 
ami.  m.  t  Hh  1A39D2 


J.C.  Penney *s 


•  Cuts  out  no  I  aa  of 
machinery.  hJjih  way 
for  clear  transmission, 


5  IN  1  PROJECT- ALL 

SLIDE  PROJECTORS 


BARREL  HIT  ;39 
NEON  LAMPS 

30  for 
$1.98 

yiiiTliiJj*       \K    .J    ■■         All       ;iTlfl]», 

htn  fort ary  made  rnilUnn* 
and  knrnrr*d  *».  V«or  ad- 
'•iiiilr     Cat.Na     4426X3 


BARREL  HIT  1 2  T 
PREFORMED  DISCS 


150  for 
$1.98 


_-*. 


Hl-F"i    nifr>    .oelf    irtvenlorr 

hut  he  dumped   "em    in  bar 

reJ*,  Pri formed,  for  PC  u*^ 

Miird    valmMa    tpo^   BA  j£Q& 


BARREL  KIT  ffJl 
METALLIC  rtjOtlr 

RESISTORS       VP^* 

100  for  $1.98 

Made     maatly     by     Cf*rninmrr 
tKe     fin. at     rmiiiw     made. 


Meiallx     '/j    '■.Iter*, 

It      id     t 
nana*..    Cat  h 


I  t 


(u 

nf 


^ 


BARREL  HIT  ;io 
LONG  LEAD  DISCS 

100  for 
$1.98 

•  in*  Mrin 

"-■■-L^tt      .T^f»       Lftaat      3sad- 
C*t.NoM259ll0flt    t^Ot 


8  TRACK 

TAPE 
TRANSPORT 

Shielded  preanip 

■  115 VAC  fan  coolod  motor 

•  Slides  easily  into  modular  cabinet 

Special   purrhaae  trtan  a  f.tmv^   ISA    n^ak.i   ol  qaalllr 

»- "    S^Tnr    unit    *.    fmJBd   tti 


nraJly: 


ll-Fi  i)M»mi  inr  J.  C,  Fefm** 
Ik.  ru»f  *i,rw.fl.ivr  fume  pUf-r'-  F*'^«  '*'"  *nT  «*t*rt 
■Bnlifler!  C^Unt  i*I»l «-.«•«  emit  cr  taip  «w 
tm  fedaa  quality  atere*  l*pe  fi«B.  J« 
!) -track     rartrwU*    a*4    4er*     ima     oa 

SSrMa?  ^  ^Sa^S-t- ■   BtTSi"- ■■*"»'*- 

r^™ortl«  p™amP  BBi  -^  Ir**  *^,™S; 
4  prncram  Indifceaior  lii*i*,  aatohimtle  mp*  B™1^*« 
aetecumi.  «*^ly  to  40.  f-qMtre.  only  e^iernM  W* 
.upply!  With  twrput  r.hli-.  foe  amplLfl-r.  apd  mpirt 
«FiM.i  lot  powrt  auppJy  With  iiunrwrnnni.  Wt  4  Dn, 
Kj*e:  9  *  a  *  S'^*.      Cat.  N*.  8A3010 


Worth  many  times  our  asking  price. 
Great  for  Light  Shows,  Strobes, 
Light  Displays,  Slide  Projector! 
Wide  angle  focusing  lens! 


V  S.  mucr.  DrkainaJly  dealaae^  a*  ■  alid*  peu>eetor. 
S«g»  mar  Be  NHvdiAed  for  prolertms  a  bar  of  lite.  Hi4* 
quality  3  lea.  omdeaiiat  Mttm.  Keqvlrr*  .tarnJmrtJ 
14Q  **t1  iw^im.  bulb,  lima  «lid«  caa  b*  iR-erted 
and  renwLTf*!  tnuiually,  Be*«T  dwty  baavlite  eaee,  Bt*P 
hammertomr  ffafafeu  DeaKn  TOW  own  low  c«*t  Ii«»t 
.hirw.  La*  a  Xenon  Haan  tube  and  ma*e  a  at  rat*  lfflit. 
M-ihj-  rither  Mn*.  tno  numeruua  to  mrniirift.  Siie:  11  * 
Hi/.  K  41  ,-,*.  wt.  fi  lbs  Cat,  No,  &A3970 


BARREL  HIT 
POWER  TAB 

TRANSISTORS 

40  for 
$1.98 

NI'N.    plp-ilLr 
Aj*niirti*d    2N 
N*  BA  247S 


Toaan   typo 

I'meatefl. 


BARREL  HIT  fT 
VOLUME 
CONTROL       ^r 

30  for         feg 
$1.98      i«*"H-  «™a 

Sina^  r  ■ .     dual*.     t-a#iety     of 
■mall   v.0-*.  CitNt4A34Zl 


BARREL  KIT    ?  4 

1N414I/I14 
SWITCHING  DIODES 

10O  for  $1.98 

I tin?      JRmiiij.      *wnrhj|i(| 

dk>nea    at    Lhe»*    ftnrn? 
Cpl.Ne     S424t«  Intecled. 


KIT  .'2*  PL  AST 

TRANSISTORS 

100  for 

<E<    OO        N^bby 
<plt3B     tfBleet*d. 

f7«a  TO-92  iTt^l^h,  all 
nmnufjit"  turers,  Hitrl«t)r  of 
-'*-    J'-;   Cat.NpJBAjqQ4 


BARREL  KIT  fia.-, 
DIPPED  MTLARS 

GO  for  $1.98 

F«ft>.<        capafllaaa       made. 

fthiay    ftniitti.   Irna4>n*  fai  l".*- 

tnlaaiiaai    'e<»   rr»    parrela. 

Cai  H^BAlSBTlftA^  swat 


BARREL  HIT  ;io 

PREFORMED 

RESISTORS 

20O  for  $1.98 

V\  *      t-'\     ttirrt-1  >     «il      '  ■     ttr,>J 
l."      mittt^ra      fur      tH       u#r 
IPO      l|,    JGo    •  . "    m.llrr»_ 
Ho,    BA  2044  lOOt   4»d 


BARREL  KIT  .2  5 

METAL  CAN 
TRANSISTORS 

100  for  $1.98 

InflLut*.    TO- 5.    T0-1,    TO- 
i  <v  *'*'  ■   assarted   2N  tiiirp- 
ber*.  nnrn.nrk-pi.1  »tr 
Cat.Ho!fl!A2603  L  n><   .tv>l. 


BARREL  KIT  JT14 
.PRECISION  RESIS1 

200  for 
$1.98 


Mailed     tsi 
1  . .  2  watu.aia 


lied    "A. 
sa7«gtB 


BARREL  KIT  .16 

ROMS    REGISTERS 

75  for 
$1.98 

t'ru*4trd    Hobby 

2"  ^     1  j  1      ll]     pin    rl  a  v  ipf  4t 

111.1i  ki-M.        tftf.rrnnl        i?r\Qr\- 
BMinli^i  ■>.  T  ^  CeiWoAA  2424 


obby    TP^ 


BARREL  KIT  SB 

SCRS.  TR1ACS, 
quADRACS 

40  for 

$l*9a    Raw     factory 

»tr.i*-k:  All  the  Id  e*np  ITP**- 
Ca1,No,4«A34>*  L'4ie«t«d. 


BARREL  KIT  :l 
LINEAR  OP  AMP! 

"■m  75  for 

teatM.1  $1.98 

May    include    TuP'p,    Tal'a, 

Tit  ■   ...    r.fll)    ■rrkr.,    55 &    in- 
rluilr-  44  2414   lebby 


^15 


BARREL  KIT  :t 
SUBJH1N1ATUR 
IF  TRANSFORMERS 

75  for  $1.98 

Aniur.MiAr  JTH'Imli'i  I  Ti  Ti  kc  c , 
ip*i\  uruenna,  wild  khnw»7 
Cal,Nb,IBA2422  I  &!>  *k*t**& 


BARREL  KIT   ;4 

"4000"     RECTI* 


IOO  for 
$1.98 

I   X    '.  '«ITO         ■ 

iJadii  r.fl 

«4Q,  eat).   iBo 

eolirrt,     ba;417 


ERS 


I '  n»*  t  ted], 
Hajp      tan 

lOOo 


BARREL  KIT  P'l 
SNT4DO  DIP  IC'S. 

75  for  $1.98 

Miirktil  14  nmi/^r  wOli  ]A| 
pla  dip.,  may  Jncluilf  catpsj 
rr-gmteri.  flip  Uoju.  c-i»uni-l 
em .    a  A  2  4  1 S  Ufl  ( *-  m    I  lobby; 


TcTTrra :  Add  txMFtajre     Rated :  rwt  3ft 
Phone  :  WakefrHd,  Ma*4»  (#HV  245-3«*& 
Retail:  lo  18  t^rF  Carmine  St,.  Wakefield. 


POLY  PAKS 

P.O.  BOX  942  A    LYNNFIELD,  MA.  01940 


C  Send  for  f8 EE 

SUMMER  CATALOG 


C\o.D  '*  MAY 
BEPH0NED_ 


ipPoty  Pak»  Inct^  Wakefield.  Man.,  U.S.A.   1977 


MINIMUM  ORDER  —  $6.O0 
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Social  E/ents 


MACS  INN  ID 
AUG  57 

The  45th  Annual  WJMU  (Wyoming, 
Idaho,  Montana,  and  Utah)  Ham  feast 
is  scheduled  to  be  held  at  Macs  Inn, 
Idaho,  just  south  of  West  Yellowstone 
(about  25  milesL  This  is  one  of  the 
Rocky  Mountain  Northwest's  largest 
hamf easts.  The  registration  fee  for  the 
45th  Annual  WIMU  Ham  feast  will  be 
S7  at  the  door.  For  further  in  for 
mat  ion.  please  contact  Ronald 
Conley,  General  Chairman,  WIMU 
Bamfeast,  TO  Box  30756,  Billings, 
Montana  59107. 

NEWBUROHNY 
AUG  6 

The  tot.  Beacon  Amateur  Radio 
Club  will  hold  their  4th  Annual 
Hamfest  on  Saturday,  August  6th,  9 
am  to  5  pm,  at  Stewart  Fiefd, 
Newburgh  NY,  inside  hangar.  Flea 
market  and  auction.  Talk  in  on  37/97 
and  16/76.  Rain  or  shine.  Plenty  of 
free  parking.  Admission  $1,  taiigating 
$1,  uiiJer  12  free. 

OKLAHOMA  CITY  OK 
AUG  $-7 

The  1977  Oklahoma  Ham- Holiday 
will  be  held  August  6  and  7,  1077  at 
the  Southgate  Inn  Best  Western,  5245 
South  Interstate  35,  Oklahoma  City, 
(405)  672-5561.  Pre-registration 
$3.00,  at  the  door  S4.00. 

JACKSONVILLE  FL 
AUG  6-7 

The  Sold  City  Hamfest  sponsored 
by  the  Jacksonville  Range  Association 
will  be  held  at  the  Jacksonville  Beach 
Auditorium  August  6-7,  Vacation  at 
our  Hamfest  —  Florida's  Friendliest, 
Visit  our  special  "Soiar"  and  "QRPp" 
forums.  Send  request  for  Information 
and  tables  to  Hamfest  Coordinator, 
Jacksonville  Range  Association,  PO 
Box  10623,  Jacksonville  FL  32207. 
For  motel  reservations  call  Ramada 
Inn  toll  free  (800)  22& 2828. 

WASHINGTON  MO 
AUG  7 

The  Zero-Beaters  ARC  will  hold 
their  annual  Hamfest  on  Sunday, 
August  7r  1977  at  Washington,  Mis- 
souri city  park.  Free  parking,  bingo, 
and  many  prizes.  No  admission  fee  or 
fee  for  parking  in  the  trader's  row. 
For  info  or  tickets  contact  Marvin 
Holdmeyer  WB0VPF,  or  2ero-Beaters 
ARC  WAGFYA.  Box  24,  Dut/ow  MO 
63342. 

BERRYVILLE  VA 
AUG  7 
The  Shenandoah  Valley  Amateur 
Radio  Club  of  Winchester,  Virginia, 
will  hold  its  annual  Hamfest  on 
August  7,  1977.  at  the  Ruritan  Fair- 
grounds, one  mite  west  of  Berryville. 
Virginia,  on  Business  Rt.  7.  Admission 
SI- 50,  taiigating  or  table  $5.00.  Free 
bingo,  lots  of  great  prizes,  craft  dis- 
plays for  the  ladies  and  manufac- 
turers* exhibits,  refreshmeni  stands 
and  famous  Puritan  chicken  barbecue 


dinners.  Grounds  open  at  8  am.  The 
annual  banquet  will  be  held  on  August 
6  beginning  at  6:30  pm  in  the  Pagoda 
Room  of  Duffs  Rebel  Restaurant  on 
Millwood  Avenue  across  from  the 
National  Guard  Armory  in  Winchester 
VA.  Admission  S7  at  door  or  write 
SVARC,  P.O.  Box  139.  Winchester 
VA  22601. 

FORT  WAYNE  IN 
AUG? 

The  Original  FM  Hamfest  will  be 
held  Sunday,  August  7f  1977,  rain  or 
shine,  at  the  Allen  County  Police 
Reserve  Center,  3022  Easterday  Road, 
Fort  Wayne,  Indiana.  5400  square  feet 
of  air  conditioned  exhibit  area,  hot 
food  and  refreshments  and  prizes- 
Sponsored  by  Fort  Wayne  Repeater 
Association,  Inc.  Advanced  registra 
tion  $1.50  -  call  in  to  WA9EAU  on 
146.16/146.76,  WR9ADI  146.52  or 
52.525  MHz.  Tickets  at  door  $2.00< 
Taped  route  information  available  on 
T  46.91  MHz.  For  more  information 
and  advance  tickets  please  write:  Fort 
Wayne  Repeater  Association,  Inc.,  PO 
Box  6022,  Fort  Wayne  IN  46606. 

PITTSBURGH  PA 
AUG  7 
The  40th  Annual  Hamfest  of  the 
South  Hiils  Brass  Pounders  and 
Modulators  will  be  held  on  August  1, 
1977  from  noon  until  dusk  at  St.  Clair 
Beach,  Upper  St.  Clair  Township,  5 
miles  south  of  Mt.  Lebanon,  on  Rte 
19*  Swap  and  shop,  picnic  space  and 
swimming  for  the  family.  Mobile 
check-in  on  29.0  and  146.5Z  Infer 
ma  tion  and  pre-registration  at  $1.50 
per  ticket  ($2  at  door)  from  Rich 
Eckenrode,  1410  Bellaire  PL,  Pitts- 
burgh PA  15226.  Vendors  must 
register. 

LEVELLAND  TX 
AUG  7 

The  12th  annual  West  Texas  Emer- 
gency Net  Picnic  and  Swapfest  will  be 
held  in  the  city  park,  Levelland,  Texas 
on  Sunday,  August  7.  Bring  your  own 
picnic  basket.  Registration  begins  at  8 
am.  Lunch  at  12;3Q.  Swapping  all 
day,  Tables  are  provided*  Thfs  family 
event  ts  jointly  sponsored  by  the 
Hockley  County  Amateur  Radio  Club 
and  the  West  Texas  Emergency  Net. 
Mobile  talk-in  frequency  is  on  2 
meters  only,  on  28/88,  the  Level tand 
Repeater  IWR5AFXL  Prizes  will  be 
given  this  year  and  a  S2  donation  will 
be  appreciated,  but  is  not  required  for 
registration, 

EWING  TOWNSHIP  NJ 
AUG  7 
The  East  Coast  VHF  Society  and 
the  Trenton  State  College  Radio  Club 
will  be  sponsoring  a  hamfest  on 
August  7,  1977,  at  10:00  am,  at 
Trenton  State  College,  Ewing  Town- 
ship NJ.  Featured  at  1 1 :00  am  will  be 
the  eleventh  annua]  antenna  measur- 
ing contest,  on  432,  1296,  and  2304. 
For   further   information,    write  Paul 


Wade  WA22ZF,  153  Woods  Rd., 
Somerville  NJ  08676,  or  Allen  Katz, 
Dept.  of  Engineering  Technology, 
Trenton  Slate  College,  Trenton  NJ 
08625. 

ANGOLA  IN 
AUG  7 

The  Steuben  County  Radio  Ama 
teurs  presents  the  19th  Annual  FM 
Picnic  and  Hamfest  to  be  held  on 
Sunday,  August  7,  1977,  at  the 
Steuben  County  4H  Park,  approx- 
imately 2  mi,  west  and  2  mi.  north  of 
Angola,  Indiana,  Hamfest  includes 
picnic- style  B.B»Q.  chicken  and 
refreshments,  inside  tables  for  exhib- 
itors and  wendors.  overnight  camping 
permitted  in  park  for  those  desiring  to 
arrive  Saturday,  movies  Saturday 
night,  as  usual  Tickets  $1-00  by 
donation,  advance  registration  not 
necessary.  Talk-in  frequencies  52.525, 
146.52,223.5,446.0. 

CANTON  OH 
AUG  7 

The  Canton,  Ohio,  Hall  of  Fame 
Hamfest  (an  official  ARRL  hamfest  J 
will  be  held  at  the  Stark  County 
Fairgrounds  on  Sunday,  August  7. 
1977*  Hamfest  includes  ARRL, 
Amateur  Electronic  Supply,  Ken-Mar 
Industries,  Omar  Electronics,  flea 
market,  YL  activities  including  games 
and  drawings.  Admission  S3  at  gate, 
S2.S0  advanced.  Under  13  years  of 
age  free,  For  advanced  reservations 
contact:  Butch  Lebold  WA8SHP.  Box 
3,  Sandyville  OH  44671,  Advanced 
deadline  July  30,  1977.  For  directions 
and  information  call  WQZX  on 
146-19/79  (WR8ADE)  or  W8AL  on 
146.52/52.  Mobile  check-in  prize  I 

AMAR1LLO  TX 
AUG  12-14 

The  Panhandle  Amateur  Radio 
Club  of  Amarillo,  Texas,  is  sponsoring 
the  1977  Edition  of  the  Golden 
Spread  Hamfest  at  the  Holiday  Inn 
West,  Amarillo,  Texas,  August  12,  13 
and  14.  A  grand  prize  and  pre  registra- 
tion  prize  worth  over  S800  will  be 
given  away.  Activities  include  six  big 
tech  and  info  sessions,  commercial 
exhibitors,  flea  market,  free  bmgo  for 
all,  two  hospitality  hours,  live  enter- 
tainment, special  activities  for  the 
ladies,  and  demonstrations.  Pre- 
registration  S3,  at  the  door  $4.  Write 
Golden  Spread  Hamfest,  PO  Box 
10221,  Amarillo.  Texas  79106  for 
pre-registration  packet, 

POLSON  MT 

AUG  13 

Western     Montana    amateurs    will 

sponsor  an   annual   Mini- Hamfest  on 

Flathead  Lake,  near  Poison,  Montana, 

on  August  13,  1977 

RENO  NV 
AUG  13 
The  1977  Sierra  Hamfest  will  be 
held  on  Saturday,  August  13,  1977. 
Program  includes:  guest  speakers, 
pnzes,  luncheon  buffet,  swap  tables, 
QSL  design  contest,  ladies'  prizes,  new 
equipment  displays,  WCARS  station, 
swimming  poof,  kids' playground,  rag 
chewing,    oldest   and   youngest    ham. 


Adult  tickets  $11  (SI 2  after  Aug  1), 
ages  7  through  16  S4  (S5  after  Aug  1), 
6  and  under  free.  For  information  or 
assistance,  talk-in  on  7255  or  146.94 
simplex. 

BRISTOL  TN-V A 
AUG  13-14 

The  Bristol  Amateur  Radio  Club, 
Inc.,  will  hold  the  Bristol  Hamfest 
August  13-14  at  the  Seacon  Drive- In 
Theatre  on  Blountvilte  Hwy,,  9  am  to 
5  pm,  Saturday,  9  am  to  3  pm 
Sunday.  Tickets  S1r  flea  market  space 
$2.  Talk  in  on  01-61,  28-88  and  3980, 
Contact  Bristol  Amateur  Radio  Club, 
Paul  E.  Booher  WA4KAS,  1 221  Jones- 
boro  Road,  Bristol  VA  24201 , 

CHARLOTTE  VT 

AUG  13-14 

Burlington  A.R.C.  International 
Field  Day  will  be  held  on  August  13 
and  14,  1977,  at  Charlotte,  Vermont. 
Flea  market  both  days  7  am  Saturday 
to  5  pm  Sunday  S3.Q0  early  bird 
registration.  $3.50  at  door  -  write 
P.O.  Box  312,  Burlington,  Vermont 
Talk-in  .01,61, 

FLOURTOWfM  PA 
AUG  14 

The  Ml  Airy  VHF  Radio  Club,  Ina 
(the  Pack- Rats)  will  hold  their  annual 
picnic  and  family  day  on  August  14. 
1977,  at  the  Ft.  Washington  State 
Park  in  Flourtown,  Pennsylvania, 
Come  renew  friendships  and  talk  to 
the  hams  of  the  Colombian  Moon* 
bounce  Expedition,  Time:  9  am  to  4 
pm.  Registration  S2  per  family.  Talk- 
in  146.52  and  52.525  simplex  and 
16/76. 

PLAIN  CITY  OH 
AUG  14 
Union  County  Amateur  Radio 
Club  proudly  presents  Hamfest  77  to 
be  held  on  Sunday,  August  14,  1977 
at  Plain  City  Fairground  near  Colum- 
bus OH  on  St.  Rt  42,  4  miles  south  of 
33,  Hamfest  includes  large  flea 
market,  indoor  tables  for  dealers,  food 
available,  free  parking,  and  free  over 
night  camping.  Admission  Si. 50 
advance,  $2.00  at  gate.  Talk- in  on 
146.16/76*  Check  in  (for  prize}  on 
146,52.  For  more  information  write: 
Union  County  Amateur  Radio  Club, 
13613  U.S.  36,  Marysville  OH  43040. 

LEXINGTON  KY 
AUG  14 

The  Bluegrass  Hamfest  will  be  held 
August  14,  1977  at  the  Lexington 
National  Guard  Armory  adjacent  to 
the  Bluegrass  Field  on  Airport  Road, 
Lexington,  Kentucky,  Grand  prizes 
and  door  prizes  will  be  given  away. 
There  will  also  be  an  indoor/outdoor 
flea  market  Talk-in  146.16-76,  Ad- 
mission is  SZ50  advance,  S3. 00  at 
door  f  includes  grand  prize  stub  J. 
Doors  open  at  8  am.  For  more  infor 
mat  ion  and  advance  tickets  write: 
Bluegrass  Hamfest,  Box  4411,  Lexing- 
ton. Kentucky  40504, 

Wl  LLOW  SPRINGS  I L 
AUG  14 

The  Hamfesters'  43rd  Annual  Picnic 
and  Hamfest  will  be  held  Sunday, 
August   14,   1977.  at  Santa  Fe  Park. 
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91st  and  Wolf  Road,  Willow  Springs, 
Illinois,  Southwest  of  Chicago. 
Exhibits  for  OMs  and  XYLs,  famous 
Swappers  Row,  Ticket  donation  at 
gate  $2X10.  advance  SI  ,50.  For 
advance  tickets  send  check  or  money 
order  to  Bob  Hayes  W9KXW,  18931 
Cedar  Ave..  Country  Oub  Hills  IL 
60477 

RIPLEY  YVV 
AUG  14 

The  Jackson  County  Amateur 
Radio  Club  is  pleased  to  announce  the 
Cedar  Lakes  Hamfest  on  August  14, 
1977.  There  will  be  a  flea  market  as 
well  as  space  for  commercial  displays 
available  inside.  The  hamfest  is 
located  3  miles  off  177  at  Riptey  WVr 
at  the  site  of  the  Arts  and  Crafts  Fair. 
Talk-in  on  146  52  as  well  as  31  "91 
The  call  is  WDSJNU.  For  more 
information  contact  WB8TJA,  PO 
Box  631,  Ravenswood  WV  26164  or 
call  (304)  273-3T90. 

ST.  CLOUD  MN 
AUG  14 

The  Saint  Cloud  Radio  Club  An 
nual  Hamfest  will  be  held  on  Sunday, 
August  14,  1977  from  10:00  am  till 
closing,  at  the  Sauk  Rapids  Municipal 
Park.  Free  parking  and  ovemite  park 
ing,  hot  dogs  and  pop  and  chile 
available.  Swapfest  and  ham  gear  sale. 
Talk  in  on  34/94  and  3925.  For 
further  information,  contact  Bill  2ins 
WAfflOTO.  R.R.  =4,  St.  Cloud  MN 
56301. 

STURG1SSD 
AUG  20 

The  Signal  Hill  Amateur  Radio 
Club  of  the  Northern  Black  Hills  area 
will  hold  a  Ham  Flea  Market  from  10 
am  to  6  pm  on  August  20,  1977,  at 
the  South  Sturgis  Church  of  Christ, 
Sturgis  SO*  Talk -in  on  52/52,  For 
more  information  contact  Dennis 
Painter  WB0FYG,  Box  759,  Sturgis 
SD  57785.  phone  (605)  347  3087, 

WHITNEYVILLEPA 
AUG  20 

The  1st  Annual  Tioga  County, 
Pennsylvania,  Hamfest  will  be  held  on 
Saturday,  August  20,  1977,  at  the 
Tioga  County  Fairgrounds  in  Whitney 
viile.  Route  6,  6  miles  west  of  Mans 
field  PA,  5  miles  east  of  Wellsboro  PA. 
Programs  includes  Novice  and  begin 
ner  interest,  space  communications, 
FM  and  repealer  forum,  flea  market 
area  —  free  and  large,  open  and 
covered.  Admission  $2  -  unlicensed 
XYLs  and  harmonics  free  -  CBers 
welcomed,  Talk-in  WR3AHM 
146.19/79  ,  ,  ,  CB  channel  5  simplex 
.52.  Sponsored  by  the  Tioga  County 
Amateur  Radio  Club.  For  more  infor- 
mation contact  Denny  Voorhees 
WA3FWO,  RO  2,  Box  I17A,  Miller 
ton  PA  16936, 

EL  PASO  TX 
AUG  20-21 
The  El  Paso  Hamfest  and  Swapmeet 
wiH  be  held  on  Saturday,  August  20 
and  Sunday.  August  2T  ai  the  Mesa 
Inn  Motel  (take  Interstate  10  to 
Executive  Center  exit).  Saturday  will 
feature  registration,  seminars,  ladies" 
activities  and  banquet  with  a  quest 
speaker.  Sunday  will  feature  an  all  day 


swapmeet,  There  witl  be  door  prizes  as 
well  as  a  pre  registration  prize. 
Registration  fees  are:  hamfest  /swap 
meet  only  -  $8 /head.  ST4/couple; 
swapmeet  only  -  S2'liead:  total  pack- 
age {hamfest,  banquet,  swapmeet! 
SIS/head.  525/couple.  No  registration 
necessary  for  children  under  15.  For 
more  information  write  El  Paso  Ham 
feit,  PO  Box  4573,  El  Paso  TX  79914. 

STANTON  DE 
AUG  21 
The  1977  Del  man/a  Hamfest  will  be 
held  August  21,  8  am  to  4  pm,  rain  or 
shine,  at  the  Delaware  Technical  Com- 
munity College  in  Stanton,  Delaware. 
Take  the  Stanton- Delaware  Park  Exit 
off  l-95+  Tickets  $2  advance,  S2.50  at 
gate,  Tailgafing  and  tables  $2.50 
Door  prizes  and  refreshments.  Talk- in 
on  13  73,  146.52,  and  3905.  Contact 
John  Low  K3YHR.  11  Scotsfield 
Drive,  Newark  DE  19713, 

DECATUR  AL 
AUG  21 

The  North  Alabama  Hamfest  will 
be  held  Sunday,  August  21  at  Calhoun 
Community  College  in  Decatur,  Ala- 
bama. For  information  write  North 
Alabama  Hamfest  Association,  PO 
Box  9,  Decatur,  Alabama  35602. 

WARREN  OH 
AUG  21 

The  Warren  Amateur  Radio  Asso- 
ciation will  hold  their  hamfest  on 
August  21 ,  1977  at  the  Trumbull  KSU 
Branch,  Route  45  at  Warren  Outer 
belL  Best  site  ever.  Bigger  flea  market, 
all  closed-in  parking;  parks,  fakes 
nearby.  S2  registration.  Details?  QSL: 
Hamfest,  Bo*  809,  Warren  OH  44482. 

LAFAYETTE  IN 

AUG  21 
The    Seventh    Annual     Lafayette, 
Indiana    Hamfest    sponsored    by    the 
Tippecanoe     Amateur     Radio     Asso 
ciation  will  be  held  Sunday,  August 
21,  1977  ax  the  Tippecanoe  Countv 
Fairgrounds,     18th    Street    and    Teal 
Road   (Indiana   Highway  25),   Lafay 
ette  IN,  Tickets  are  $2  either  by  mail 
or  at  gate.  You  must  purchase  tickets 
by  mail  to  be  eligible  for  pre-registra 
tion  prize.  Send  check  or  money  order 
with  SASE   to  Bill   Bayley  WA9ZDI, 
1021  Beck  Lane,  Lafayette  IN  4790S 


for  Tickets  by  mail  Last  date  for  mail 
order  purchase  is  August  12.  The 
Indiana  Radio  Club  Council  meeting 
and  presentation  of  awards  will  be  in 
the  afternoon.  An  Emergency  Forum 
with  Bruce  W9UMH  will  be  held  from 
10  am  until  noon.  Bingo  for  XYLs. 
Free  coffee  and  do  nuts  early  Sunday 
morning.  No  additional  charges  for 
flea  market  operators  other  than 
regular  entrance  ticket  Talk-in  on 
repeater  146,13  146.73  and  simplex 
146.94,  Club  call  is  W9REG. 

DESOTO  IL 
AUG  22 
The  SARS  Hamfest  will  be  held  on 
August  22,  1977,  in  Desoto,  I  Hi  no  is. 
Program  includes  prizes,  food, 
auction.  No  charge  for  flea  merchants. 
For  more  information  write  Nick 
Koeningstein,  2009  Gray  Dr.. 
CarbondaleiL  62901 

MARSHALLTOWN  IA 
AUG  28 

The  Iowa  75  Meter  Phone  Net  will 
hold  its  Annual  Ham  Feast  and  Picnic 
Sunday,  August  28,  1977,  in  Riverside 
Park  in  Marshal  I  town,  Iowa,  A  pot 
luck  meal  will  be  held  at  noon  with  a 
short  program  and  a  few  small  prizes 
to  be  given  away. 

O'FALLON  MO 
AUG  28 

The  SL  Charles  Hamfest  will  be 
held  August  28,  1977  at  Oiermanns 
Lake,  4  miles  south  of  Q 'Fallon  MO  on 
Hiway  K.  This  annual  event  will  be 
bigger  and  better  with  improved  faclti- 
ties*  Prizes,  flea  market,  dealers,  re^ 
freshments  and  plenty  of  parking. 
Tickets  still  Si  .00.  For  advance  info 
or  tickets  send  SASE  to:  Dan  Corbin, 
1512  Sundowner,  St,  Charles  MO 
63301 . 

OAKLAND  NJ 
AUG  28 

The  550  Amateur  Radio  Club  FEea 
market  will  be  heid  Sunday,  August 
28,  1977,  9  to  5  pm  at  the  Oakland 
American  Legion  Hall,  Oak  Street, 
Oakland,  New  Jersey,  rain  or  shine. 
Admission  SI,  tables  S3,  tailgate  S2, 
Dealers  invited.  Beverages  available. 
Tallin  WR2AHD,  146.49-147.49, 
146.52.  For  further  information 
contact    550    A.R.C.,    PO   Box   364, 


Oakland     NJ    07436     or     call     Rick 
Anderson  WB2QOO  (20t)  604  8569 

SPRINGFIELD  MO 
AUG  23 

The  Southwest  Amateur  Radio 
Club  is  having  its  annual  Hamfest  and 
picnic  at  Lake  Springfield,  just  south 
of  Springfield,  Missouri  on  August  28, 
1 977*  For  more  info  write  Southwest 
Missouri  Amateur  Radio  Club.  Inc., 
Drawer  B,  Glenstone  Station,  Spring- 
field M0  65SQ4. 

LAPORTE  IN 
AUG  28 

The  LaPorte  County  Summer  Elec- 
tronic Swapfest  will  be  held  on  Sun- 
day, August  28th ,  at  the  County 
Fairgrounds  in  LaPorte.  Indiana,  50 
miles  southeast  of  Chicago.  Paved 
midway  and  indoor  booths  available 
at  no  charge.  Good  food  and  cold 
drinks  available.  Talk  in  37  97,  0T-6T, 
or  52  simplex.  Tickets  $2  at  gate. 
More  information  from  PO  Box  30, 
LaPorte  IN  46350. 

ROLLAG  MN 
SEPT  2-5 

The  Western  Minnesota  Steam 
Threshers  reunion  wiH  be  held  In 
Roliag,  Minnesota,  Sept,  2  5,  1977, 
Featured  will  be  amateur  special 
events  station  WM0STR.  Plans  are 
being  made  for  operation  of  CW  and 
$SB  on  SO  through  10  meters,  and 
possibly  on  6  meters.  QSL  certificate 
will  be  sent  upon  verification  of  the 
I ocj  and  receipt  of  an  SASE  Send  to: 
WB0LRK,  PO  Sox  596,  Fertile  MN 
56540. 

OAKWOOD  GA 
SEPT  18 

Lanierland  ARC  will  hold  its  fourth 
annual  "Hamnic"  at  the  Lanier  Islands 
Dogwood  Pavilion  on  September  18, 
1977.  Two  large  covered  pavilions 
and  large  parking  area  for  swap  shop 
and  exhibits.  Food  available.  No  entry 
fee  for  Hamnic;  however,  Lanier 
Islands  charges  S2,00  entry  fee  per 
car.  Picnic,  hiking,  and  swimming  for 
the  kids.  First  prize  IC22S.  Many 
other  prizes,  Talk -in  on  W4IKR/4  on 
3975  and  ,077.67,  For  further  infor- 
mation, write  Terry  Jones  WB4FMJ, 
Route  1.  Box  298,  Oakwood,  Georgia 
30566. 


NOT  FOR  EVERYONE.  .  . 

The  Antenna  For  The  Purist 

•  No  Traps 

•  Seven  Elements 

•  Three  Bands  (10  15  20) 

•  Single  Feed  Line 

•  Flexible  Tuning 

•  Close  To  Mono-Bander  Specs 
With  Optimum  Spacing  For; 

High  Forward  Gain 
High  F:B  &  F:S  Ratios 

For  SpGCtttcattons  Write  To 

BROOKFIELD  MANUFACTURING  CO. 

50  Whippoorwill  Road 

Bethel,  CT  06801 

(203)  792^8944  B13 


Model  703 


$395  Delivered  U.S.A. 

Except  Alaska  4  Hawaii 


197 


for  '77  #>  ^_ 


for '77 

Only 


$145 

less    batteries 
and     crystals 


r  * 


» 


E CM-SB  MK-II  fm  modulation  meter 

■  0-6 KHz  peak  reading  linear  scale,  meets 
commercial  standards 

■  Operates  25MHz  to  500MHz 

■  Crystal  controlled  for  easy  operation 

■  Audio/scope  output  with  earphone 

■  Options:  NK'AJJ  power  PAK  $34.95 

Charger  $29.95 

Writ*  or  call  for  complete  information. 
Send  check  or  money  order  for  $145 
plus  $1.75  for  shipping.  Indiana  rear- 
4%  sales  tax.  Crystals  for 
$4.95,      All     other     freq: 


den  I*    add 
146.94  MHz 


EC  M 


IECM  Corporation 
412  N.  Weinbach  Ave 
|Evansvitle    IN   47711 
812-476  2121  El 


SST  T-I  RANDOM  Wl  RE 
ANTENNA  TUNER 


SUB-AUDIBLE 
for  FM 


GENERATOR 


THE  CUBE 


Ailband  operation  (J60-1Q  meters}  wtth  any  random 
length  of  wire.  200  waft  out  flat  power  capability 
wrW  work  with  virtually  any  transceiver,  ideal  for 
portable  or  home  operation.  Great  for  apartments  ana 
hotel  rooms  -  simply  run  a  wire  inside,  out  a  window, 
or  anyplace  available,  Tonoid  inductor  for  smalt  size: 
3X4-t/4X2-3/8.  Built-m  neon  tufie  up  mdicalnr, 
SO -239  connector.  Guaranteed  for  1  fr.t  10 day  trial 
IF  NOT  SATISFIED  RETURN  FOR  A  FULL 
REFUND f      COD  OK  B  Y  PHONE 


THE  OR  [(UNA  I  RANDOM 
WIRE  ANTENNA  TUNhR  -  in 
use  by  amateurs  for  5  years. 


COMPACT 
EASY  TO  USE 


S29B5 


•  a  a    "--> 


CCT   Electronics,     (213)376^5887 
--«  P.O.  Box  1*  LawndaJe  CA  902fi0 


*  Inexpensive  multi 
tone  encoder 

*  Compatible  with 
PL-CG-QC 

'  Low  distortion 

sine  wave 
1  Input  8  18  VDC 

unregulated 

*  Rugged,  plastic 
encased  with 
leads 

■  Adjustable  frequency 
(98  250  Hz),  Lower 
available 

"  Excellent  stability 

Send  for  more  info 


5  x  .6  x  ,8  *n. 

Price  S  19.95        | 

Freq.  set  at 

factory 
$5.00  extra 

L4 

Calif,  res.  add  6% 


D*pi  73 


roduCts 
PO.  Box        S3  Sanh*  Clofa,  CA      95051 


Are  YOU 

a  computer 
hobbyist 


If    you    are    like    the    rest    of    us 

you've  been  reading  about  microcom- 
puter* .  ,  ,  you're  exerted  about  them 
.  .  T  but  there  is  so  much  to  under* 
stand  and  it  all  seems  so  complicated 
thai  there  is  no  way  to  understand  it. 

Hog  wash. 

A  brand  new  magazine  is  being 
published  for  computer  hobbyists  .  .  . 
for  people  who  are  beginners  . . . 
neophytes  . . .  novices  .  .  .  people 
who  have  no  idea  what  a  vectored 
interrupt  is,  but  just  the  same  want 
to  learn  about  computers  and  have 
fun, 

A  home  computer  system  can 
cost  you  a  bundle  if  you  don't  know 
what  you  are  doing.  Kilobaud  could 
save  you  a  lot  of  money  .  . .  others 
have  learned  the  hard  way.  Kilobaud 
is  a  tort  of  giant  dub  newsletter  lor 
computer  hobbyists  ...  a  place  to 
tell  each  other  about  the  problems 
they've  had  . .  .  and  the  solutions,  It's 
a  magazine  filled  with  great  articles 
,  w,  all  written  so  you'll  be  able  to 
understand  them  {for  a  change) . 

You  want  to  know  about  hard- 
ware? Read  about  the  new  MITS 
Z<80  CPU  in  Kilobaud,  simply  ex- 
plained by  the  chap  who  designed  the 
circuit.  Or  how  about  the  best -selling 
TDL  Z-80  CPU  . . ,  the  designer  has 
written  about  it  in  Kilobaud  too. 
You're  wondering  about  what  cas- 
sette system  to  use?  You  can  go 
craiy  on  tills  one  , .,  but  before 
flipping  out,  read  the  Hal  Walker 
article  in  Kilobaud  and  find  out  what 
the  problems  are  . . .  and  the  solu- 
tions 


What  do  you  do  with  the  con- 
founded things  after  you've  gotten 
them  working?  The  programs  are  in 
Kilobaud  h  .  +  lot's  of  them. 

MAKE  MONEY 

Perhaps  you've  been  thinking  of 
the  computer  hobby  as  a  way  to  get 
into  a  small  business.  Why  not?  This 
is  going  to  be  an  enormous  field  in  a 
couple  of  years  and  you  can  bet  that 
those  on  the  ground  floor  will  have 
the  best  chance  at  the  gold  ring. 
Kilobaud  will  help  you  team  how  to 
gel  into  manufacturing  ...  to 
become  a  dealer  ,  .  ,  a  manufacturer's 
representative  ...  a  service  bureau 
,  .  ,  a  writer.  Never  before  has  there 
been  an  opportunity  like  this  .  . .  so 
don't  muff  it  .. .  grab  hold  and  start 
getting  your  feet  wet.  It II  not  only 
pay  off  well  in  the  long  run,  you'll 
have  a  ball  every  minute  of  the  way. 

KILOBAUD  IS  BRAND  NEW 

The  first  issue  was  January  197? 
. . ,  and  the  magazine  is  the  fast  est 
growing  and  best  accepted  magazine 
in  the  hobby  computer  field  already. 
You  doubt  that?  Just  stop  in  at  any 
hobby  computer  store  and  ask  any- 
one you  see.  Kilobaud  is  outselling  alt 
other  magazines  combined  . .  ■  which 
says  something  considering  the  cover 
price  of  $2*  It's  full  of  good  articles 
and  has  a  sense  of  humor.  There  are 
more  articles  in  Kilobaud  than  you 
can  read  in  a  day  .  .  .  most  readers 
comment  that  Kilobaud  iust  has  to 
be  read  from  cover  to  cover  and  this 
takes  several  days.  It's  packed. 


yet? 


CONTROVERSIAL? 

You  bet!  Kilobaud  calls  a  spade  a 
spade,  with  no  pulled  punches. 

DO  YOU  WANT  TO  LEARN  COM- 
PUTERS? 

Some  magazines  emphasize  OEM 
systems  .  .  .  some  are  written  more 
for  computer  scientists  .  .  Kilobaud 
is  written  for  and  by  its  readers  . . . 
the  hobbyists.  You'll  find  great 
articles  in  there  by  well  known  hob- 
byists such  as  Don  Lancaster  . .  .  Don 
Alexander  , . .  Pete  Stark  ,  ,  .  Dennis 
Brown  ...  Hal  Walker  .  .  .  Art  Childs 
.  .  .  Sheila  Clark  ...  and  many  more, 
The  emphasis  is  fun. 


TRY  A  SUBSCRIPTION 

The  cover  price  is  %2  (that's  $24  a 

year),   but    the   subscription    rate   is 

only  $1  5  for  the  year  .  +  +  a  saving  of 

$!HKJ,  You  can  pay  for  it  with  your 

credit  card   I  Bank  Amen  car  dr  Master 

Charge,   American    Express)    or   you 

can  even  be  billed  directly.  Send  in 

the  below  coupon  ...  or  call  TOLL 

FREE  800-258-5473   (during  office 

hoursK  ft  ease  have  vour  credit  card 

handy- 

Your  subscript  ton  will  start  with 
the  next  published  issue,  so  allow 
about  six  weeks  for  any  apparent 
action.  If  you  would  like  to  be  filled 
in  with  the  back  issues  they  are  $3 
each  and  at  last  count  some  were  st  if  I 
available. 


O  YES1  Start  my  one  year  Kilobaud  lubtcnp  nan  for  St5  wrth  the  next  published 
issue. 


Nam* 


Call 


Address 
City 


State 


Zip 


$15.00  enclosed.  D  Cash   D  Check    D  Money  Order 

Bill;    D  Master  Charge    D  Bank  Amen  card    □  American  Express 


Card  3 


Interbank  * 


Exp.  date 


Signature 

D  Bill  me  direct. 

'Subscript ion  will  start  with  next  published  issue,  Altow  sik  weeks  for  processing. 

Toll  Frw  Subscription  Number  (8001  258-5473 

NH  &  Nights  800  25?  6771 
pf  tt nboROuqh  *U  05458 


(kilobaud 


73/8/77 
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wha\  do  you 
giro  Hie  man 
who  has 
everything? 

a  box 
to  put  it  in. 


73  Magazine,  as  thick  as  it  is,  is  more  like  a  floppy  when  it 
comes  to  standing  on  the  bookshelf.  Enter  the  new  73  Magazine 
Library  Shelf  Boxes,  sturdy  corrugated  cardboard  boxes  which 
wfll  hold  your  magazines  on  the  shelf  and  keep  them  from 
flop  pine  around. 

Yes,  wc  know  all  about  binders  ...  we  have  them  too  . . . 
and  we  sell  them,  but  binders  are  a  drag  when  you  want  one 
copy  of  a  magazine.  And  they  cost  like  sin  (which  costs  plenty )_ 

Just  lo  be  rotten  (a  talent  we  arc  trying  to  develop,  but 
which  comes  hard),  we  have  self-sticking  labels  for  the  boxes, 
not  only  for  73  Magazine,  bul  also  for  Kilobaud  ,  ,  .  and  for 
Personal  Computing,  Radio  Electronics,  Popular  Electronics, 
Interface  Age,  and  .  ,  .  yep  .  . .  Byte.  Heh.  hen  J  Just  ask  for 
whatever  stickers  you  want  and  well  throw  'em  in  with  your 
box  order.  Hams  may  want  our  labels  for  CQ,  Q&T  or  Ham 
Radio,  if  they  get  any  of  those  magazines.  This  is  a  way  you  can 
buy  one  set  of  matching  boxes  and  line  *cm  up  on  your  shelf  *  . . 
looks  very  nice  that  way. 

The  boxes  are  a  white  color  and  are  particularly  resistant 
to  dirt,  a  real  plus  for  white  boxes.  There's  some  kind  of  funny 
plastic  finish  on  'am. 

You'll  probably  do  like  most  people  who  have  tried  ihese 
so  far  and  order  one  or  two  for  starters  —  then  get  a  couple 
dozen.  The  postage  on  these  is  the  killer  . . .  so  one  bo\  costs 
$2,00  postpaid  and  $L50  for  each  additional  box.  7  for  $10, 

Unless  the  magazine  gets  whole  lot  fatter  than  it  is  ri^hi 
now  these  boxes  should  hold  a  full  year  of  73  ...  or  Kilobaud. 

One  side  is  cut  low  to  permit  you  to  see  the  binding  of 
the  magazine  ...  and  note  that  we  are  now  printing  the 
information  on  the  top  part  of  the  binding  so  it  will  show  in 
these  boxes.  You  can  put  the  boxes  on  your  shelves  with  the 
bindings  showing  or  with  just  the  white  board  showing,  there  are 
little  marks  to  help  you  center  your  labels  on  either  side. 

Your  magazine  library  is  your  prime  reference,  so  keep  it 
handy  and  keep  it  neat  with  these  strong  library  shelf  boxes. 


Send  me boxes  for  73  Magazine  Shelf  Storage  at 

$2.00  for  the  first  box  and  SI. 50  for  each  additional 
box,  or  7  for  $10.  Include  the  following  labels: 


Enclosed  □  Cash  D  Check  DM.O. 


Bill:  □  American  Express  D  BankAmericard 
□  Master  Charge  -  Interbank  = 


Card  #. 


Expiration  date 


Signature 
Name 


Address 

City 


State  ^ 


-Zip 


73  MAGAZINE  LIBRARY  SHELF  BOXES 

Peterborough  NH  03458 
or  call  Toll  Free  (800)  258-5473 

NH  &  Evenings  (800}  251-6771  8/77 


, ,  Jell  us  you  love  us 

A  fso  tell  us  your  credit 
card  number  so  we  can  enter 
a  subscrip  tion  for  you.  A 
subscription  saves  you  a 
bundle  of  money  .  « .  just 
figure  it  out.  At  $2  a  copy 
you  're  spending  S24  a  year, 
yet  a  subscription  costs  a 
lousy  $15.  Nine  dollars  may 
not  be  a  lot  today,  but  that's 
no  reason  to  just  throw  it 
away  because  you  don't 
wan  t  to  bother  to  pick  up 
the  phone. 

Three  years  of  73 ...  N 
you  figured  out  what  that 
costs  you  'd  send  in  a  sub- 
scription instantly.  Not 
having  calculators  that  go  out 
that  far  tallowing  for  the 
usual  inflation ,  increases  in 
postage,  rising  paper  prices, 
and  a  new  car  for  Wayne . . . 
a  copy  of  73  wiff  probably  be 
SS  three  years  from  now),  no 
one  at  73  has  definitely  been 
able  to  calculate  the  exact 
cost  of  three  more  years  on 
the  newsstand.  One  thing  is 
for  sure,  it"s  going  to  be  a  lot 
more  than  the  current  three 
year  $36  subscription  rate, 
which  is  an  obvious  rip-off. 
Call  in  your  three  year  sub- 
scription and  make  us  rue 
the  day  we  came  up  with 
that  low  number. 

Its  toll  free: 

8002585473 

(NH  &  nights  800-251  -677 1} 
and  someone 
is  usually  around  during 
office  hours  to  take  your 
order,  credit  card  number 
f Master  Charge,  BankAmeri- 
card  or  American  Express). 
Whtfe  you're  calling  what 
would  it  hurt  to  get  Kilobaud 
too?  And  maybe  a  few  books 
for  the  bathroom. 

If  the  tine  is  busy  tear  out 
the  card  bound  in  the  back  of 
the  magazine  .  .  .  fust  inside 
the  back  cover  — 

While  you  are  tearing  out 
cards  it  is  high  time  for  you 
to  mark  up  the  reader's 
service  card  and  send  that  in 
too.  A  good  response  con- 
vinces advertisers  to  run  more 
ads . .  *  you  get  more  pages 
of  magazine.  Itsa  good 
investment- 

73* Peterborough  nh  03458 
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•  COMPUTER  DICTIONARY  by  Donald  D. 
Spencer,  A  compact  compendium  of  com- 
puter terms  for  beginners  and  professionals 
alike,  The  Computer  Dictionary  by  Done  Id  D, 
Spencer  defines  wards  and  acronyms  used  by 
compute rt sis  in  a  clear,  easy  to  understand 
style.  Over  2000  definitions  are  provided. 
This  reference  is  a  must  for  the  individual 
getting  started  in  the  world  of  microcom- 
puters. The  Computer  Dictionary  by  Donald 
D,  Spencer;  published  by  Camelot  Press, 
$5.95. 

•  CHEMISTRY  WITH  A  COMPUTER  by  Paul 
A,  Cauchoru  An  exciting  new  chemistry  book 
which  contains  a  collection  of  tutorial,  simu- 
lation and  problem-generation  computer  pro- 
grams. Tutorials  provide  individualization  of 
assignment,  immediate  evaluation  of 
responses  and  a  new  set  of  problems  with 
each  run.  Simulations  provide  models  of 
lengthy  laboratory  experimentation  beyond 
the  limited  classroom  timeframe  and  enhance- 
ment of  course  studies  by  encouraging  pre* 
laboratory  research*  Problem-gene  rating  pro* 
grams  provide  individualized  sets  of  questions 
on  a  given  topic.  Can  be  used  with  almost  any 
chemistry  course  at  the  high  school  or  college 
level.  All  programs  are  written  in  BASIC,  the 
most  popular  and  easiest  to  learn  educational 
programming  language.  $9*95. 

•  TYCHONS    8080    OCTAL   CODE    CARD 

Slide  rule-like  aid  for  programming  and 
debugging  6080  software  .  .  .  contains  all  the 
mnemonics  and   corresponding  octal   codes. 


Instructions  are  color  coded  to  indicate  which 
flags  are  affected  during  execution.  Pocket 
sized  card  only  6%x3  inches  provides  neat, 
logical  format  for  quick  reference.  Back  side 
of  card  is  printed  with  an  ASCII  code  chart 
for  128  characters  plus  the  8080  status  word 
and  register  pair  codes.  Also  available, 
Tychon's  8080  Hex  Code  Caret,  same  as  above 
only  has  hex  codes  instead  of  octal.  Only 
$3.00  each. 

•  PERIODICAL  GUIDE  FOR  COM 
PUTER1STS  This  is  a  20  page  book  which 
indexes  over  1,000  personal  computing 
articles  for  the  entire  year  of  1976  from  Byte, 
Creative  Computing,  Digital  Design,  Dr. 
Dobbs  Journal,  EDN,  Electronic  Design,  Elec- 
tronics, Interface  Age*  Microtrek,  Peoples 
Computer  Company,  Popular  Electronics  t 
GST,  Radio  Electronics,  SCCS  Interface  and 
73  Amateur  Radio.  Articles  are  indexed  under 
more  than  100  subject  categories.  Price  $2.50, 

•  FUZZBUSTER  Radar  Detector  judged  most 
dependable,  fastest  and  overall  BEST  by 
Wayne  Green  in  a  side  by  side  three  month 
study  of  all  the  other  radar  detectors  on  the 
market.  Specially  priced  at  $95.00. 

•  LIGHTED  TRAVEL  DESK  Handy  little 
gadget,  looks  like  a  clipboard  with  a  tight  and 
plugs  into  the  cigarette  lighter  of  your  car. 
Read  books  or  maps  easily  in  the  car,  great 
for  note  taking  if  you  come  up  with  ideas 
while  driving  .  ,  .  helps  make  riding  in  the  car 
a  little  more  enjoyable  for  kids  who  can  use  it 
for  puzzles  or  playing  games  at  night.  Only 
$7.50. 


Use  the  order  card  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  tot 

73  Radio  Bookshop  •Peterborough  NH  034&8,  Be  sure  to  include  check  or  detailed  credit  card  information. 

Note:  Prices  subject  to  change  without  notice  on  books  not  published  by  73  Magazine. 


The  World's 
Greatest 

QSL  Cards 


Para -Graphics  Is  now  offering  the  finest  quality  cards 

available  anywhere.  Our  stock  cards  are  designee}  by  a 

staff  of  professional  designers.  We  offer  a  selection  of 

20  stock  cards  covering  a  wide  variety  of  subject  matter, 

all  designed  with  your  QSL  needs  in  mind. 

Of  if  you  would  like  to  design  your  own  cards,  we  offer 

a  Urge  selection  of  Art  Samples,  type  styles,  and  colors 

for  you  to  choose  from*  We  even  have  several  cards  that 

we  will  custom  design  for  you  using  a  photograph  of  you, 

your  family,  or  whatever  you  like. 

Whatever  your  QSL  needs, 

Para-Graphics  offers  you  the  very  best* 

Mail  this  coupon  today, 
for  your  FREE  FULL  COLOR  CATALOG, 


m 


para-graphics 


DepU  73M-1 

P.  O.  Box  268 

Whitehall,  Pa.  18052 
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CONTROL 


BARGAIN 


*  5V@  7A  *  12V  @2A 

+12V  @  2.5A         +180  V  @  150  ma 
+30V  @  200ma  (unregulated) 
-6.2V  @  25ma  (no  adj.  pot) 


Brand  new,  made  by  CDC  for 
microprocessor  terminals.  110  VAC 
In,  regulated  and  adjustable  DC 
outputs,  Overvoltage  protected  +5, 
-12,  Power  status  sfgnaf.  Fan. 
Schematic  Original  list  $600+, 
From  stock.  UPS  paid,  custom  foam 
box.  guaranteed. 

$50.00 

ELECTRAVALUE  INDUSTRIAL 

BOX  464 

Cedar  Knolls,  NJ  07927 

(201)  267-1117 


E18 


200 


ee  ThE  NEW  HOBBY  COMPUTERS  AUG  M 


See  dozens  of  microcomputer  systems  on  display  and 
tinning  ,  .  .  sit  down  and  give  them  a  try  .  ,  .  find  out  why  people 
fit  hooked  on  Star  Trek  ,  ,  .  find  out  why  100,000  computer- 
naniacs  have  gone  nuts  over  microcomputers.  See  a  couple  of 
lundred  exhibits  of  computers,  memory  boards,  printers,  floppy 
lisks  -  see  it  all  at  the  Pier  this  August! 

Hear  top  computerized  hams  explain  about  the  fun  they  are 
saving  and  the  fun  you  can  have.  This  show  is  worth  the  trip  from 
nywhere.  Charter  flights  are  being  organized  from  the  West  Coast 
nd  Japan* 

See  the  manufacturers  show  and  tell  about  their  systems  . .  . 
nd  answer  your  questions  -  in  detaii  You  don't  have  to  be  a 
omputer  expert  to  find  out  how  exciting  microcomputers  are  . .  . 
nd  why  they  are  going  to  be  a  multi-biEion  dollar  business  before 
ong.  One  look  will  convince  you. 

See  Morse  code  translated  into  print  .  .  .  even  into  voice  * .  * 
U  by  microcomputer  ...  and  at  a  price  within  reasonable  hobby 
\mits*  See  Oscar  data  computers  - . .  repeater  control  computers 
, ,  ail  sorts  of  fantastic  ham  applications  of  microcomputers. 

Don't  miss  the  fun  at  the  Pier  in  Boston  ...  where 
alculators  .  , .  TV  Games  . ,  .  Microcomputers  .  .  ,  Hobby  com- 
puter systems  . . .  ham  computer  systems  . .  ,  and  even  small 
business  computers  you  may  be  able  to  use  in  your  business  will  be 
m  display  and  running  for  you  to  try  out 

See  a  $250  computer  which  will  beat  you  at  chess  ,  .  .  they 
ome  in  all  prices,  from  under  $1 00  up  to  the  sky! 


SEE  ThE  NEW 

CaIcuIators 


The  NEW  calculators  do  a  lot 
,  . .  even  have  memory  . ,  ■  will 
play  lunar  landing  games  . . ,  see 
them  at  the  Pier! 


SEE  TkE  NEW 

TV  Games 


They've  gone  way  beyond  pong 
, . .  with  tank  games,  blackjack, 
shooting  gallery,  and  many  more 
fantastic  home  games  you  can 
play  on  your  TV  set. 


SEE  ThE  NEW 

SmaII  BlISJNESS 

Computers 


Costing  less  than  the  salary  of  a 
clerk,  these  sophisticated 
business  systems  may  be  able  to 
save  you  thousands  of  dollars  a 
year,  See  them  at  the  Pier  .  .  , 
try  them  out  .  .  .  find  out  .  . , 
save  a  bundle. 


SEE  ThE  NEW 

TUFTS  RAdio 
Exhibnr 


Chuck  Martin  WA1KPS  will  be 
there  with  his  loads  of  ham 
goodies  .  .  .  don't  miss  his 
display.  This  is  your  chance  to 
get  that  ham  rig  you'll  need  for 
fall. 


DEMONSTRATtONS*FORUMS"TALKS*OVER  250  EXHIBITS*PRIZES 


TICKETS  AT  DOOR:  $12.00 


POLL  •  POLL*  POLL  •  POLL  •POLL  •POLL 


MY  INTEREST  IS  IN: 


D  Calculators 

Q  Microcomputers 

D  Business  Uses 


D  Video  Games 

D  Hobby  Computing 

O  Industrial  Control 


Occupation 


Equipment  now  in  use  (make  &  model), 


PREREGISTRATION  PRICE  -  $10  UNTI L  AUGUST  1st 

D  YES!  Send  me __ admission  tickets  at  $10  each. 
D  Check  enclosed      !_!  Credit  card  below 

D  BA     D  AMEX      Q  MC  -  Interbank  # 

Card= 

Expir.  date 

Name 


Signature 


Address, 


flunking  of  buying 


City. 


State 


Zip 


'resent  investment  $„ 


expect  to  spend  during  next  year?  $ 


Computermania  Tickets 

Peterborough  NH  03458 

or  call  Toll  Free  (800)  258-5473 
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The  back  issues  of  73  are  a  gold  mine  of  interesting 
articles  ,  .  .  just  take  a  look  at  what's  been  covered  ,  , ,  every 
possible  interest.  This  is  the  most  important  library  you  can 
have  for  hamming. 

The  supply  of  these  back  issues  is  very  limited  , .  ,  and 
when  these  are  gone,  that  will  be  it.  Don't  miss  out  by 
procrastinating. 

Single  issues    $1*50  each  (before  1976) 

Ten  back  issues  (your  choice)  .....  it 2  postpaid  in  US. 

Twenty-five  back  issues  (your  choice)  $20  postpaid  in  US. 

Twenty-five  back  issues  (our  choice)  $10  postpaid  in  US. 
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auto  patch 

JUNE  70    DORR  awrr    <rto  rmc- 

tnts  3DO#    ht   wertical,.    f««fi    ra    oh    one 

anraftru.    rnvimnmenT    &     cut    Ian.    tttt    trap 

:.uy  irvg  »t(*ptus.  '■vo  4DM  prp  r  <■ 
2M  haaim,  a  Air  a  clatss  siuti*   toat  i  1  7  I 


■  no     ^OOll 

t«* 


*rror»M      rr^rMAiar    pi 


>g,    Haarh    T*' 
tlof  jraro  taint.  H[r 


DEC   70     S-z  «d  state  v**T  *«ur**     a*>:  1  '■  v  -im 
hoi    lor    SSE  '00 

otfsoH    tumng,       UTHe   gate      tfippa^.   3  S00Z  h* 
linaar.  genaral  class  rtLK3>  -*;*"  51       tran^.  u 


J  AN    71  iw    fn»r 

modi.  EM  iiui 

IC    (HOPKil      IO  » 

rung    pt otaclton.    IC    t*    accassoay.    ■ 

ctouui*  t>ai,j»».Tii      mtaan      pawmanami     ■■>• 

iohcis    *-j.-  kiiiiiy  «|,u*fliont 


FEB    71     MatlK     ocalor     ya-atT 

fatarllP.    tOJta    cucoctar  Ovfcadei      J2U 
MHt   com.  SSTV    meaner*    0>Haclior 

cod*    ok     &M    ik    baMDcr,    gane**i    >Uv. 
(pari     **J       «i  .01  rioartl     (rrnsi' 

lowohmit>a?a* 

MAR  71,   iC  audio  riltai     iCfiMcanwttr    irop 
vavllcal   meat     digi  co^niar   info    curpluc  Kiutp 
rrtanl     *it*t*i  ilitinon,     hi     liiwai.     vi'pie    lor* 
i'atsrh    rapaaiar  audio  rrun*r,  mgi  HTfv  mccvt 
son**,  coaihaKiqvi  qn  din  an*,  genefa'  claiifiudy 

'i 

APR  71,  Intro  la  fm,  t*e**t:  *jm*  *vr  'enaat** 
problem*,  Motorola  *  *  Ta"%\  1  \  ■  '  Qwji*e  ra 
peute*    IimI  c*^.    C  J*-^    -iHaMa  ?M  Im 

f\\  \y  ^"f  1fh  mai*;iiripiace. 
"■"fti*  t".  IbLIJ  **■  jicum  mooutalcir.  umpfe  sig 
gan      ic-.iO^-^    hookup      ht    praneleciat,    TOM 

law  1*. 

MAY       71.       TbM      'Tipniltt      '    r  - 1 :  .'-1      infer- 

KrtlllllHlf    «H'i|J    iHtJ.i|lll.    10M   dill    ■■ 

Iranin  fiviH   djr«  l 

■  raniniKi      1  M     1  rtJomatat,    4S0    WH:     i,nk 
tkiitijio  hi   Mltar,    1  tuba   /m  h.i.. 

2M  l»rjwnr    unifi     nuni>t.»i  Ctfl«  *TU1    ,       1     ri   till 

JUNE  71.  ^M  ptMffl  eWittmtM  M  quad, 

mulii  brjiKi    dipoia    (Mtwrm;    iwrmiher    bmllt   ■■■ 

ytPTt rCaU      pdcfeel  peg*       '.uul'IlIi,       I'.-jo  fii       vlrj, 

inning  mobile  whin',  tramittoi  ii«.vr  r,,4[J[>iVi 
capaciiy  (Jecada  Ijok.  40M  gaki  arvt,  gangrai 
tiflM atwdy  to«fl  3f. 

JULY  71.  IC  audio  proceiiar,  audio  s^oan,  cw 

filter,  SM  fm  oic,  2M  colllnaar  varticel,  FM 
tuppltar  dlracTOiy,.  Motorola  O  nrlp  conversion, 
trrihthBtpr    h*Tn    iBilwr,   gi'niii.il    ,:ln«  study   jpjjrt 

10 

AUG    71,     |r4lm    taciimild    (pari    1],    GOO   W,m 
line-iii,     iJintontron*    tqr     July    L.ollLneat',    4in>- 
8P/40itaflon,  yfo  dhji  raadout,.  Jupner  on  Ism, 
ganatal  cLaia  itudv  [pott   111.  nlnk  tkkot  wave- 
mater. 

SEPT  71.  Trimdormetivu  powar  tupplket,  solid 
ital*  iv  camara,  IC  tub  in  tut  ion,  iwo  rt  watt 
matvri,  IC  comprataat  ngc.  rnuHtchannBl 
MT  200,  nam  facsimile  Ipart  2).  tausa»  rjl 
manmadte  noiia,  wlo  with  iroching  mixer,  gen 
era*  rldH  lludy  (pen  121  transistor  heal 
uniting,  IC  pulse  fltfrv  tone  patch  ifokaTton.  bed 
iwiUmHiifc 

OCT    71-   Emuroaney    rapaa tav    cor,  hrahtcaiyar 
o«Mier   tuoply.  praHfichr^g  m«i*ar  thoiAefs.  dtgi 
»wtti-;hifnj        rffvvrucurrtnt       bettery       charger 
paathva  rvpealerm.  ea*th  grounds,  audio     raiior 
ing"  I  ill  at  s,  Svann  350  modtu 

NOV  71r  3al  7&M  beam,  morcv  tuned  gnd 
plan*.  2M  ga^n  **>rttca4t  trantrtiiv  bwiunQ.  tpin 
tir*  iapaatar.  fo»  hunting,  audio  ill  tar.  eran 
«nirjr/dl«de  ia*ta*,  miai  Tatta*.  GM  fcv*  amp. 
lg  1cj2DM  quad,  (remittor  p*  nat  »pn*l  ant 
faadline.  comrnumcatidm  dLt  2300  MHt  en 
-nt 

AUG    73.    SSTv    »ntro.    toaach   procaaao*,    fm 

repealer  ^efT     ptQto*    Cpnef  ruttdpfl ,     G£ 

Piogi>iiB     ac    limply,    412    H     tccting,    picarrtp 
COmswaaaor.    Si«  m    moitt,    fona  oaitfi.    Twoa 
i«'o.     10I  e»     ihfo,    5CF1     regulator     Irw     MVP5 
'kdewl'     aial   Qrat     fm   ra   adaipto*.  a^io   rhaft 
a  farm, 

$£PT  72.    Plurr-ccon    fa   tjrr,*ra     WWVB  60  t*U 

CtfaWlliba  tig  9am.  ;a  actr**  Iiiter  t*  teiing 
at  )2Sr«V3SO0  CHj.  baur  anl  'a* 'J  transitu^ 
tM**a*  nupfHy  iC  fiM  rat,  (C  tm  **,  ja  tec  tor 
Ipert  21  aiti--*  lilt**  daMrffi  ipart  31.  K20AW 
*r*d  cOuntvr  'part  31  2M  tract  «ynirt*stfiiT  'part 
II 

OCT  72.  Co^'erliDf^i  fflH  A  '3  T_n  ra  *oap:or 
?M  fcaQ  aynlhaiiilai  Ipaat  71,  BM  tianststix  wfo. 
naaio  imoara  mala*  nma  tre^t  maaavransarffi 
loarrf  II.  aciiv*  tilt**  daa««n  Ipert  4K  *apaater 
limew,  fUiiiim  OAA  ipayi  SI,  bairpdn  urt. 
■cat,  ID  gen«.  iijtib  da  Lav  ralay,  432  filter  <  00=11 
OC  AC  tnn-artar.  he  dioda  co«*veviar.  «Ti  cfecacia 
and  mil*  drlira*.  <iIm*  rn»ni>^  tutttUv  *or  1C1 


NOV  721  Wf  trentisror  power  ampi.  RTTY 
setcai;  iC  rH  ixm  iranfrlFD'  Haya*,  emeroancy 
poirver.  220  MHr  preamp.  double- de«r*  am. 
vampia  conMnerta?  using  modules,  h*  ^^  teller. 
"rumped  iirw"  o«c,  2M  freq  symhaaliar  Ipart 
31.  K.ZOmW  ceunltfi  errata.  3M  pnamp.  ehira 
cieaaO&A  Ipart  4).  hi  Z  volfrrwiBr,  rj-i^o'a  Teala 
story,  vhJ  fm  meter,  tianatstot  ragan  ra.  432 
SSB  transverter.  AC  era  imrldar,.  intre  ta  com 
c»u-te»s.  hybrid  am  mopulitor.  HR  [Q  '+  moda. 
lOM    ir^naitito^   eat  40M  ftldiplanei.  tC  tdgtc 

dBmcmsitatCH  .  u^-erload  protacii-C"  I   tyweft 

g«Aerator  acrs^irr    mr al  I  »  luft l«o, 

DEC  72.  5ST  v  tcop*  anatYt4tp  ?M  fm  r*,  tone 

t>-jrs1  encoder  and  decode* ,  univartal  it  tmo, 
aiiiow:-:"  ^-ookup.  LM3S0N  <n'o.  ifOltag*  im 
i,»p*e  cap  jci1o  2M  IB  watt  errip,  SS8  module 
TKjmtor,  >tai  treciVaclivitv  n^eter  IQa  ,ar 
□  c  sucifly  trantmtss.on  line  uxa*.  radio  att'u^ 
omy,  inductance  rnrta*.  tZ  to  20  M  ttamvwtaa 
LED  infn  40W  preamp.  t renin* or  «*o.  1972 
■npec    2M  oraamo 

JAN  73.  HT-220  lo-ucftlorte  3  ef  20M  vagi.  SO 
Mhi  iraq  coum**.  apaac ti  p'«m«'  2  ton*> 
g«n,  Im  ie«  tat,  tilt  Over  Imr .  6M  to«**>  !■ 
urSiftg  modufca,  lunaable  «*  Itftav,  ska  band 
linaar,  1QM  IF  tur»ar  dioda  noria  ttmiiav 
ssb  age.  W¥¥22a  f*rnce«*er  40M  m«d.  HAL 
lOl  mod 

FEB    73.     CtrV    Td    geii      !oo«     opertTad     r* 
toroidal  ouaorature  mm.  atnv*  teler    lime  trao 
fflamrameni  (oaai  21.  raoawtat  iifnayg  conuoi 
SSTV     7.r-z.usts     Ipart     II.    3M     erjn»ar*r     u%ing 
rr>oduies    rprultifunclion  meter ing,   FET  biating 
freas    cpunter    crear  v?2    hi  poirw    mocj. 

-si*tcir  ri  paiver  im»  iamn  II.  hgTri  bulb  rt 
powbt  indfcatora.  7^4.4  fkitari.  ceOacitance 
measurement,  Gomel  201  moa  nrorlo  irrna 
•  nto 

APR  73.  FM  pBv.ai.en  m«*.,  2M  FET  praamp, 
two  2M  cower  i"*i,  tapaater  control  fpart  1 1. 
rweaT.es  t*zmm.tqr  EuTOpeactl  3M  Imtm  tcannat 
adaptor,  RCA  CMU1  5  mods,  ughtmng  delacto'. 
ct*  Biignrawnt  gadget,  ttamisioi  rl  pow«'  amm 
I  pari  2K  rfipeaier  «»nomicL 

JUNE  73.  220  MHi  sig  gen.  (|M  pov*a-  meter. 
rapaaiar  licensing  intp,  RTTY  m.TaiAitch.  4QM 
hybrid  vfo  ta.,  ant  polar  mourn,  10  1&20M 
quad,  K2DAW  count ei  mods,  double  coe  ■  anl 
hem  lutnmet  |OP.  tone  decoder.  Iietd  stiwngtti 
mater,  mead  battery  pack.,  ohm  meter,  FCC 
ragrs  fpart  1). 

AUG  73f  Lug-Pi."  "  1  IK  lone  burn  gen, 

rf  ppuuei  amp  da-fign.  transistor  radio  irHntpm. 
1GOM     am.     SSTV     monitor,     Ipiw    tott    Irap 

1'itdr,  VOM  design,  qrp  4QM  tK,  432  MHr 
rjjtc<lpir.  im  audio  ornceistng.  FCC  regi  I  pari  3K 

SEPT     73.      Rep  Eater     control     ivitam,      lag 
per^odhci    (p.iii     21,    2M   th    calibrator,    PLL    ic 

:ncati0ns.  TT  r>ad  hOOKup.  l+r?tilh  HW7  'n" 
iriolei ,  Uscar-G  dnppler,  2W  conmal  ant.  2M 
canverter,  IC  keyer,  meaiura  ant  Z,  FCC  fega 
loan  4,. 

OCT  73,  GE  PocKeTmate  ini.uli,  mtcrowsva  frap 
measurement,  CA3102E  2M  IrontBhrt,  2  kw  tlf 
linear,  rf  wattmeter,  meter  ropqir,  6Q/40  dipq  la, 
IC  "hi"  gun,  vhT    ICoqrr    li.|,lini     FCC  ifq>i  limn 

NOV  73.  4S0  MHj  onmiar.  iniro  in  ATV 
circuits,  nlcad  valtagQ  monitor,  autopatch  con 

nactions.   IC  metar  umplifiai,  TR22  ac  rupply, 
mdnor   vertical,    IC  at  hltnr,   mumpPTnry  pOi^er 
failure   prgtection.    1 60M    artf    ocouplar,   Moto 
rol»   HT   into,  SSTV  ISB,  Clan  B  af  amp,  FCC 

r*^S  (part  6) 

DEC  73,  Cade  speed  display,  2M  kw  amp.  1C 
kever.  8038  Wiivefqrm  gen,  haticrjl  ratonaior 
destgn,  sensitiyetl  ucilimerTer,  proji  mn  t  y  ..  ontrol 
switch,  iC  tenter  sequential  tone  decoder,  ?M 
portabla  beam,  electronic  ctllEulafdr  malts,  c«y 
tiller  oe^tgn,  FCC  reg»  [pafT   ?' 

FEB   74,    SSTV   moflun  IC   fl«ithci    ■ 

scopfe  sweap  grin,  13/20M  vertical,  iai«ph«na 
line     control     tytl  'jOB'd    (Bmiiustion, 

var  Q    al    lifter.    Dlovun  Fuse    JndKBtPr.    dDm  cw 
itn    with    Tan- Tec    modules,    iinui*    prama 
comprrsor.  smgle  IC  n,    "432 er  "  'ma'  *»■*«' 
bly.  transistor  Inlying  circuit,  7  sagmem  rnadOvti 
W]th  rrr^ic  drivej. 

APR  74.  Vu*  *  j'  raoaaiera,  tahv  dpviirad 
resay.    hf    |fantv«rtarr    10  to  2m    •»     utnvwte 

■  emota  control  panel   tor  scanner,    RCA    fn 
tuning,  subaudiple  tone  gen     FCC  regstfjari  9) 
Reueater  A  Has 

MAY    74.    Cd    cert    tgnfTton,    a«-0  »~ii easer 

■  nfo.  m rartayenee  sauooreuidh  lor  boats,  aito 
burglar    alarm*.    2m   it   j^earnp     iCrm    let    lo«. 

JULY  74.    4  tQOQA   linear    univcrtai  trau  gen 
unrwrsai  afih   gen,  if>5   iC  taner    S0M  phaaad 
array.   135  kHj  J32  MHr  t«e.»— -i.:\    10*.'    |rp  am 
3O0O  ydc  s^(ji>3  v    Nni  to  read  nm^-> 

AUG   74.   ToTo>ctai  Jrf*-.  1  iu*> ^i   A^nmiri    4!jQ 
nar-     ^ET     D*B*vno,    uta    edo    ro    tmo 
Trtmitne    tx    pad    ftr>o*MO.    ft  3^0    A     S3512    •• 
rr.ods.   tract-ing  cia  tiliar.  aura!  vOMmenBr. 
*«^   'fci-iiatfrfj  fupply,  botv  scan  cOn*artef.  Hi 
logsc  ofotalem*    IO  t.mar  . 

SEPT   74.   WOS«EV   electronHL   aeyaf    [pari   II 
«■;    earning   systrrn     Heath  1OT03  scop* 
uto    fiM    aim   ta,  rt  speecri   :C:it>f-     1  ^.vc  nona 
iimrter.   mtx  satellite  on  S5TV  nor   -  .»»e* ui 

iC  tester.  mmiatu-rE  <a  camtruc1*on  1o*yaa 
construction,    rntinrta  rl  attenuator     e+ectfi> 


(More) 
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uiiolQ  Hath  tcto«    (C     Hr»wr1  d  «# ..  1 

OCT    74,     W<iroT#anirsru»  *  ne-si-f  ert 

NT  770    ipirt     1j      tEtwalaf    ^uv.nr>rfvcni     «r*j^ 

fTIOtlil*     #fl!|.      MoiOroiB     "i  *He«  rrifl       ?v        • 

ir,     Motorola    mortar    TticJf      ,'M    coi 
•Jpootr      I  rl   vtr*r    MOSK€  Y   elecTi 

h«V*«     KM*r    ?i.      .^tJOn    «*«•#  i     In  c>- 

'QP»    Miw     6V   nri»T¥>u     3*<rt   <t«l>Qle     A  TV 
a-ym    gr«     NiCK  5  TTiodi,  mobile    /.rMii.   ior   a; 

Fit   ■lAffllefq,.  Win    JliICi  vtnln  ji    |l  Hj 

NOV  74,   K20AW  couniw  updalv.  tabulated  6 
i  rpply     wind    direction    initleatnr      iynthe 

tLcid    HT  220    (pert    2).    J0IV1    3*t   beam,    a-uto 
patch    pad    hookup*,    doublti  Hub    dm    march, 
no^itu  dan  ImtrLJCEio-n,  tilgi  tvwi  meter  (dart  tl, 
6M      conv«rttr      11.6      MH--       Ml  C-hudge,JJ 

MOS-MtEV    electronic   kuyur    1iiai|    3|,    Aug     *£  in- 
stall Lonv*H6f   fl*tata,  rWHtW   oil  Unq   inriirj 

Mr 

DEC  74  Cate  a*  nifjdL  wind  tpeed  direction 
indifalo*  urn  uteflitE  video  <onv«fiet.  elec 
iron.:  tiyi,  him*  for  novae**,  unfcnfmn  meid 
xcmin  S3  TV  lap*  «oe*»  TTl.  logic  probe 
PuWh.  ter  nee  bend  conw*t*,  innat)  diocte  i«i 
fKtn*L  rfQt  fw»*  "»)*  lt»art  ?K  tt)»phoj» 
pete  bea.fr>  lupportr  rhOfntxc  antennas.  1974 
Htdpa 

FEB  75-  M*dih  ho  irj  mfM  mod  to*  SStV 
•le«1rG*ic  tfyrr,  digital  lataHit*  orbital  timer 
Oicar  I  ope*  a  Item.  saieiM*  orbital  prediction 
Haatn  SB  TOJ  mods  comparing  FM  &  AM 
r  bob  at  4i  urtginvur  inq  Rubor  80  A  fits*  camera 
mod.  »miiirflli/ing  Heath  SB  UOA,  "Bounce 
lain"  IE!  twitch r  rape  keyer  lor  cw  l» 

APR  75.  5&Q  uvalkv  ror  ?M,  2M  tcanning 
ivnihtru/et ,  98  mH  i-oroid  into.  8  l^nct  ion 
repeal*'  rqnf  roller,  mead  oaitery  precaution*, 
TR??C  tnn#rtip,  telephone  jrTu;hmi:n|  rggv 
Guide  id  ?M  Hdnd  held  Tr 40^*1  w*rs.  2M  7  #* 
b**Ti,  banc  lB(echone  iviietirt,  [pair  1  |.  1  0  mm 
ID  !in*«,  rmo<|i1it4  ht  Hotter  mobtle  aint  ten 
2Mr  ISM  umd  **od>f<*0  *0»  MM,  2M  coUnw* 
oeem  B  11  A  mirpius  r«  Gon*tibon  5.1G  .vimt 
2M  ant  Heli«:r«fi«re  SX  111  m  moot.  160M  cw 
ta 

AUG  75  I4A/433  vh.-  H*i*&al  mu  I  parr  39,  i0 
min  ID  t*rrvfw  o^gi  s*w»  computer  ipart  II 
d*biHjH|irm  rl-  feedbsci  DVM  t)v#*  t  guide,  w 
ureliiia  monitor,  tmoa  'accu  keyar.  pe  board 
mcThotf,  ttMfO  lube  fm*t  pretauriont.  compact 
multibanct  dipolas  imaU  digital  clack,  aicenorv 
wro  fqr  ht  tinrr^ceiuer,  moriur  n  rifin  ^cubb  cocffri, 
mul  H  lunctjon  gen.  2M  icanmng  ivnthi»iJHff 
etrjta.  Kh3  202  walky  churijBP,  1 0M  multi 
elitm»Pl1  iMiam 

SEPT  75.  Cnlculaling  |f*<)  iOwhttjl',  wnsatallno 
FAX    iviluiTi   jparr  11,   IC  rfulliwillrmoler .  thra« 
button    TT    decoder..    lrouh4tnhooting    sstv  pix, 
40M  «|«   aim.   T4GA32   MM*  hnln  ■►   #rns.  icon 
'.  lunonp.   ct»Qi  %yw    carrculti    1i.  ancluihon}.  rood 
raUv  lor  rw  bk  m.  NE555  ptpurl  timer    po*et 
, '»    alarm,    pot  table    qrp    1  ig    povi»er    umT 
prvtHK/ri   IO  «ck   refer  vie*  llandafd.  1  J  5  km  il 
ra*epnone  handsets  vnnh  hrv  Iranscef^en. 


Since  there's  little  to  get  stale  in  back  issues  of  73  (our 
magazine  is  not  padded  ., ,  like  others  ,..  with  reams  of 
activity  reports),  you'll  have  a  fantastic  time  reading  them. 
Most  of  the  articles  are  still  exciting  to  read  .  . .  and  old 

editorials  are  even  more  fun  for  most  of  the  dire  predictions 
by  Green  have  now  come  to  pass,  Incentive  licensing  was  every 
bit  the  debacle  he  predicted  .  .  .  and  more.  Youll  really  get  a 
kick  out  of  the  back  issues. 


Rl1  tit  '"  •  linpang  DORR  l#*a 
Uk»*b«vl»  -Trrlifi^  aim  Mr.  I£ 
QMHtr  i«4*lilB>*.  Cjn  «n  I 


Motorola    T  44    f*    mod)   lor    ATV     0  &0    MHl1 
ivmhefiizei  )Pi»n  10.  ham  tadio  PR) 

OCT  75,  A  deiuxa  TTY  ktvbovd  ip*rt  II 
Qp  Amps  a  Da-iic  priT*,  in  introduction  to 
"i  :.racif  oceLsors  2m  Svntbeti^er  Icondu 
tiOitl.  Satellite  Pas  Sytiam  iconcluHonl 
r«g<uitated  suppbe*  <dt«>«lling  the  myttarv! 
Digital  Lo^ic  miOt  timpl*.  FCC  mitivitw.  a 
contest  uP  sviiem.  digital  crook  tim*  bain 
1h*  operating  d«k.  QRP  432.  hmm  PR 

NOV -DEC  75.  Block  butter  tj-oubi*  tttu*' 
Flip-flops  exposed,  breakthrough  in  fill 
tcah  ATV,  strobmg  displays  is  cool,  lh* 
lunod  lunch  box  ianienno  tunor  ^or  HP 
irnnsiiBiwera),  a  dniUNO  TTV  keyboard  (part 
2).  fhe  137J  rotating  mt»t,  less  than  $100 
mult  I  purpose  scope  for  your  shack  Ipart  If. 
predicting  third  ordir  intermorJ.  teadhn* 
pftmer.  QRMing  th*  Third  Raich,  why  tub** 
haven  i  di*d.  in  nam  circuits  —  buiTd  your 
u»vn  |C  tftit  rig,  th«  KJOAW  &ynth*t4<af 
PROMottd,  a  ham'i  iniro  io  microproctrt 
■ingL  Ground  Fault  imovruptar  ia  koapeliva 
circuit  for  youfteff  i .  *  Si  strio  chert  *• 
t order  art  evan  ttmple*  clock;  atc.p  th*  Fun 
Ctty  Surplus  tcane.  updating  thai  Haarh 
IB  1  101  counter.  25€  pages' 

nm  tm.  ciechi  -  mmn  fanptii*^  bihv  ■«■  «*>•  ¥> 

ia'^P^    [>JV   lor  !*•  UXui*    UutMl*     ^tt^  Dkwl  KlA^  Io 
aim™  QHj  r4M*m.  *4il  I*Ih«iI  Confer.  b« 
*la"#y    N»   Cf»*„   Hun  Iq  r>M»  lurni.    Ikrf  *  Bariwrt  3viDH« 
K^i-wd.  KntK^-.  >w  *5Fv  wHh  ire  ^rtMtfRr.nrMrrrim- 
^v-  rp*i-i_i    Hi.  i.ii.    i-i.r'i  indite  i"  J"JI 


FIB    I|.    AliiIh    j    5tuil4uvl    UiHUHM-HLUI-ur  TrufcUmb   S0MI*i 

i', nllihUiiHtl    LCI   fr»j|Ljfitcy    3li>r»i1,in! .    fuu    On    Mdkr  Itiulu   l*C 

Bl Ii.   H, iv-j  ■.   Yiiui   flpupdl  Ui..ihi.- '    ASCl|  fa  Baudot  Cl>''mhIh. 

.ii  itu  biy.ial  "Vi^,  |jrnTiiHi™j  r*i*  FT  IL>1.  MkuNr 
U  ■.,!,(  u*i  irj  «nd  15m,  flMrillr  illuV  Up  V&ui  >ti  RiKtJWi.  r>ui 
r-*vi  *P  IIJO"  llSum 


&44xui^  ,  Hhj#»  la  U»  brpwi  Ppn 


Affl  I*  Sokj  f  u  lata      a  p<  aw-; 

*m  Fit.  hCjWt*  ro*t  **,- 
KL  -  *»  *'.  -*i?  fw* 


UAh    1«    5p-»i   S-U,i    lM 

1#pia  CXAi-t  Boe>ai     A  G4M 

4  K,  l>4  EWH  On 

a  *r**  t^^  «J  en 


M»<4  t»"  Pta'ti,  Sun  Aai  Jh*w*«L 
t*>  i  Eaaai  hfw  TV?,  1*m 


40#p  O"*^  .    B*rtL  tfe  Ve«*'  7™  M^iiii 

llrwwto*  Vn  In  luD  ffin,  TTm  f>fi-t*  rt|-|j  . 
Amrsor  Vhn^h  laMIIrr  ***arnrian.  Scat  Vnur  t**JU.  A  V*n> 
CKnp  l,Q  —  *«■  SJO*M  t*.  Co*  Comer  tai  Ltm-u*  CHllM,  4  Ni>, 
Cjii»r,;a-CnF,iu,,i»»  $fii*m  Tuh  ini  and  Gun  rii  T  T 1 
Mpm,wT,  B.'S  W,ivp  Pi****  Kir  VauH  HT.  Si5  Timm  1** 
lot  SSTV,  AW  ii  NnE  biwrt  II  Hmwi  ExiiIihI  mi  All,.  CnrnuuiM 
LanQuaOu  -  Slhi^iHiprl. 

jun    76.   vhii    ■-,■  Suhdi    can        Diunrii  iii  coareald 

Tnuc*i1ane  DfCLnl*"         Lining  11  I jlciflalt.1  Ftrjijoul.  M-h^Ip  Ain*iuu» 

"3  V  Ti-ainrr.il  I  ih-.  Ani*l«u<  TV  HcrriiMng  Svitmi,  M*tbik*  Autiwliita-, 
*i\tinay\t    IE        UwnH  m   tourtnw  beccicfci    i  1  jh  tviv 

ttudqr  aid     Uui,>t     Ti^nripinw     I-thikiiiulh,     Hti«    Ttie* 

T^ir,o*t  Thmoa  Miwft  -  ■  Jori  «l  Op  Amp  H,  njjpBi.  Tkn* 
€  irmt^  Wito,  Chea  hAli4,  Ftoak.  rROtlv  «i  .  ASciu 
bu*3|  wife  ■  anOtt  *  fer  HHHnaUr  HTTV  «n  C>WHI»t  Am 

»u  Bun  (*-e«t  >    *■•»  •  riippBttfe  r**rwiM^w 

-  ""any-  7i 
1  tAI  bw 
4un  TrMVkDeiii 

Cancngi  PPHTk    ID     t+m  <_.»il  ■f'w  C^ac*,  Ci  iMfl  i  ■■    SftTv  Prpgrani 

•w^L  CUT  rir'l    I1MT»»mm.  Htali  Up  ap   IICVHlf   TT  »*| 

l=»  ihr  Wknm  NT.  >■!   Hw**ii  Tre^  -  7»i  1**  r<M  U40 

.  ti,    A   «TT  VfC«f^ul«i    r»rTrT   U4iC.   *u»*    Cj^ngnr\w>    Can 

T*fc    Urn  >  -  ,1    Vm   Ht        »  HbH  *JiH*  Wei     fm   bar 

trii-*m4ri;n   3>rrei*  vhf  «hifrir» 

AUQ  F&.  Hu*  Uu  VeU  'Jw  iCi?  -  Funck^wiiLjii,  &ui[>iifinf 
KHoqtWI  Ld*  Dai>«i  AfcWnrN  **  DDRF1  l^iM  IK  MINI  MLB  - 
I  nil  Bttl  KuVbr  TH?.  rhM  friinUT-  1  D*i.ghl  B'#iKJ^m,.|  Chldfi 
hnHaiiigp  ql  J  CnrTii"flfti|l  IC  UU*  Bwid.  Hfjr»  HI  M«4ji>th  Th» 
LqglE  GrartiLai  irlmLMLl  |nlnr«il  IjijgiE  Tucm,  QIuUiI  tJu Ii u inn-.i- iv 
1  ai  ihs-  DXri  -  Ijking  *  Hpnd  CajcutDU.* .  |ivti«n>  C^urilA 
Ljl^rilAi)  Lhihu  Viiui  TV  &m*.  &implH  4E0  MH/  H^j  -  Op  A  TV 
W^rh  j  HlfiOMi.Lkj'ii..  lh«  Fint  C^rnpula  Cunlrallwl  Ham  JibI  pari 

QrantfTrirt  «f¥.nni->,  tr™  WiHuri  Chip  Dqtai^n*'      4.0.  ■}.  if  Ifi 
Suli    prfri  *t>*1  ec^rt,  M»-  p«ib>«iii  *..IK  i«p  Lamiut* 

«h|i  AH  Ttwae  U*  iMimui  1       B     u      Ar«  AH  ar*u^  A  ttpidal 

I- 'td-i^   Ifnam.  a   Lb*k  ^'»W  i-.v  C^>  «*„  fanrwi* 

tfrh*  ^TdMS^i       UKvir«ir  Catrui^i^    f  !.i.  -^n  H4  UafJ1r 

BoiU  tl«  5*Vr    htt*    Ti  mf.  E'  Pmu  »•*)#  f  mr  -  Tnt 


OCT  7*  B  >J-r  *  Hvu4  ?  8Und  Muai  AnifMiir  ITviU  a  Qaunhr  to 
Vow  tt«c*«M>.  Hm  do  To«  i*»  IO*7  lu*»t  Hi.  f]**F  Fmfi  d-  *&  r*3 
41.1       Iti*  j  Riwl  Bui  I  wth  Juit  §  Wju  1  i  .  t  h#  K|.r><4  Ow«i  -  Luw 

'"'■'^►"HHhl,  trB>m*,  r-terafcJ.  Fr«q»«ncv  LV*'ii''ri:i  Tin  ITuyi  COv 

Pi.kji n.ii-i nb*#  CW   ID  unij        Pur   HTTV.  hip*il»rv  WobJ#,  -n 
N»Ji>   It'S   fur    Ihr   Counicr   Culluic        9lifi»Je   C(iwHI*ri  wHh  Lte 
iLanrj    ^*h/^».    <■    My    Rih   W'jrkiny   «|    Nulf    -   Bh-HU   IHI    Eliwciiu* 
M.iil^irrl  Fwld  MfllHt  and  Khu^l,  CKi  lir«tf  4:<vH,r.y*i4  tat   I  Band  Hi 

1  SllltlJL-TlLMt  G  Uu- unlred ,  Build  n  iiaJm  i^JiiliU  Gt»i  R  ioti  1 
Dikifri'  r^  I  ft|,  Tli«  tiic**d-lil*  I  HWikt  t>ini*i.  M»oEhjmic*  FlTTlf 
Burlfct,  Hd«*  *(iu  lAr-Ji  tijjc  YilP,  HoaIli  Intartin-  a  Ch«:k  Oimj 

BtNieai  \HU.  nr  ASCII  Cd4*wtM»il  A  fit.  trUar  -  Cizai  lot 
Um*Mfl  trr*rMi  ICi.  Ttm  N*w  Hb<i%  Pi  dV  inwipk  M-V-n^ThiM 
CjmlcmJtnm*    u»l    HoHt.   OA&tC?    IAr»<1  |    tt„.'  j*.    (^,  ^ 

BA£>C.  tlw  Sirfi  An  Bf  ~l  I  !■  ■»■!■■  to* 


Cent  Lee  !»■»»  S'to;  ,  Get  or 
Ei  (Mvc  At  »  ,  j  Ja»,ir.  Thr  1 

l*a 
f>*    »-t  r^kB  Ti 

Arkwwa  Itm  3D.  aa.  m 
imp  p  CrMPfi  e«powz.  rtau  De  *«■  UU  Ua  r*a«t  BUfc, 

*»»  mi  H*tr  » TTV.  B*  r*ai^  Bvn**  Abrm.  Dnh  0^«^ 
Out  t^.-.i-'  vtoi'H*-  !ju»i[i  D«pt«t  Canf'ttl.  H*H»  TVtir-5**"^ 
ii  Hbr»  fn  Vii*;!,  T«T#  Sati  Ail  ai  Au^^niHoi  bull  Hr.  OSCAR 
E>UiIiimi  Vimi>  Aiiiei.  AStll.'fiAKini  Com«trrr  rur  ¥omi  TVt,  Tim 
ISmo-i*  THti*r  -  Pwrm  5-upplv  Tiiim-.  th*  M«,  |ft*in  lfn*r,|-Bd  AC  - 
Tviti,  iPih  Ql«lllr4t  Piwhi  of  TKim  AIM,  ttiydut  io  ASCH  -  V^i 
Warn   in  I  r .ii  11  Fio^imming?,  BduUhi  «id  BASIC  -  id  t'nUrprtTHr 

uu    11    auvHLpi    c:riinfni,i*.    TpwiMid  *   Mni-   \'"\  leui  Tiniiihiom 

DBiUiint     L/ilnv  rl  tt«i|rtH*i   pJinutciieiii,  TlW  Qulnl  Stif  -  A^laliur 
Unriiwun  M'i-   H  i.u  hi  ihn  U51,  th»  Bpiw'jll  «K  SidrlDnu  Mani1ixin« 
And  HwrrtM  tJo  It 

Of  C  hj  On  1 1«-  t«r  tw  -  S«we  Sitaiiidirhr  fceaaar.  Woridi 
(in*Hpn  f  •dk  o*nj  in»#>  Hew  Da  I'm*  o*  tCa"'  ittait  iv\.  A 

Bapif  OriiMaL   C*r  IDrr,  th*  /F   Opttf*  A/whs,  CT7D0T  Dtai 

hM,   tin  if*  ■    Oftrr.   A   Hmi    CWIVwUi.  Wwl'i  A*  Thrt  LB 
Btp^f        m  OtVKk^i  f^  V«p  Uf  ir«  UpCFtMHsMbr,  Tkt  Sa^i  An 

e>  ^»*a *"  "  ■' ■  w*i  »«f-  rn-1  &w  ««p  tw  ssrv  pomi  - 

UMl  ■  tap*  iiaii  1  1  Sur^krd.  *fcJ»  *  m*  Th«  Rf^HKrjD  SavtT' 
-    fppj    At^_      /    .  1    5c.«drr   JfiBHl,   t  ip '■!)  Mr  Pm    HV*^ 


HOCiQAT  M   W  *1#  «m<   Ab  e-teeiwii  ago  mm 
ei*«rf*»,  tA**r  0*  t«,  uw  "C*1  ip*rt  VltM,iiai  t^t^n 
■    10%  GH#     Ufe*  tl   □■  IW   HI    AAJ  Mlt   P«r  Vow   TU 
pXc*rMc«i     Wnnmni   T4*    *   UMimw        IfPlKliata  of  HV  I  T  I 
DMran   »wh*  Otwi  df*  Ouemrr  Lmh,  ffrailc  Subii  Cha^^    - 
Mijiu  iffj  t'Vi     Tk^  AfHajirig  If  Am*rt*ii  Mr  tflOfl,  P«pl«i.»r4  tru 

*<lhN    Stu.'  irrpln     TH    5 W  "Tl    llll    ||H    f4f|VKH,    New   YtfU  CiHI 

5yitrhr<iin         lhn    VHF    E^Hiimi  mil    A|i|Hrmi:n    In   ^m   rfj^p^in, 

Hamlin IT  Itrrhnav    ■   cht  Chnplrii»  CW  Mudiirn,  ThcMod5uu.nl 

DkMi  Hm  PbChli  Scanmi  -  RiUhi  9lniA  Prti-i  UjMaati.  TT5-22  Muil 
Sirvwd.  TWHi'  Cuinpuloi  Carl  dPd  Ctrl' I  I  in.  A  Ham  Shack  f  .hi 
HHHfWi         l^iirxnn-  m  BASIC  tc  (15L»,  RttMalkri.,  vtc,  Prrnl  Yttui 

0«m  Laabeak       On  t«n  ni»i**i  Cornpuia.  BhotiNa  Tew  Ml 
Ceat  in  «q  *w  CB  -  tnpgtfkmon  tei  fun  ena^Mn.  tun  as  Thww 
b4  Anfmn«  C«d^  rn*  Jm  U04  SiiuHl  TaeAIm  MV  1*4l«t#r  Ajn|u> 
nun  w«i'  rnpjnn«n  bf  Uw.  A  BOf  nr|  Ajmrww  i*»  1 30 Too* 
j-gi  -  S«<-in«  *  etp*  !*o«f(kJM»m.  Dva  Vmtm/ttQnrTJmmmstt- 
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MAGAZINE  CLASSICS 


1 


djune  e3 

O AUG  63 

i FEB  64 
1  I  MAY  67 

□  JULY  67 
a  OCT  67 
OJUNE  68 
OJULY  68 
a SEPT  68 

0  NOV  68 
n  JAN  SB 
HFEB  69 

Omar  69 

3  APR  69 

J  MAY  69 

□  JUNE  69 
a  JULY  69 
CI  AUG  69 

IS KPT  69 

1  'OCT  69 
riNOV  69 
i  'DEC  69 
M  JAN  70 

FEB  70 
UMAR  70 

□  APR  70 


OMAY  70 
flJUNE  70 

□  DEC  70 
I  MAN  71 

1    FEB  71 
MAR  71 
^MAY  71 

□  JUNE  71 
O  JULY  71 

□  AUG  71 
BSEPT  71 

0  OCT  71 
Q  NOV  71 
^AUG  72 
0 SEPT  72 
■a  OCT  72 

•NOV  72 
D  DEC  72 
fJAN  73 

1  I  FEB  73 

"  I  APR  73 

'JUNE  73 
OAUG  73 
DSEPT  7  3 
D OCT  7  3 


G NOV  73 
PDEC  7  3 
I  I  FEB  74 
l  I  APR  74 

□  MAY  74 

l J  JULY  74 
I  I  AUG  74 

J SEPT  74 
DQCT  74 
"NOV  74 
Q  DEC  74 
HFEB  75 
"APR  75 
tJAUG  75 
Q  SEPT  75 
DQCT  75 
G  NOV/DEC  75 
CJJAN  76 

►  FEB  76 
OMAR  76 
UMAY  76 

I  JUNE  76 
I  'JULY  76 
J^AUG  76 

3  SEPT  76 
HOCT  76 
NOV  76 

J  DEC  76 

□  HOLIDAY  76 


□  $1 .50  -  single  issues  (indicate  your  choice  at  left) 

issues®  SI  .50 
n  $12  —  ten  issues  (indicate  your  choice  at  left) 

□  $20      25  issues  (indicate  your  choice  at  left) 

DS 10- 25  issues,  our  choice  o  ,66-170  a*7t**75  a'76 

□  Cash,  check,  money  order  enclosed. 


Name 
CaU_ 


Address 
City 


State, 


m    Z*P. 


Charge;       Q  American  Express 
Credit  card  # 


^'  BankArnf  ri<-ard              n  Master  Charge 
Interbank  # t 


Expire tii in  date  — 
Signature 


(Add  $1 .00  handling  charge  for  orders  less  than  $4+00) 


SEND  TO:  73  BACK  ISSUES    PETERBOROUGH  N II  03458 
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The  QNL  Y  Complete  License  Study  Guides 


•  NOVICE  STUDY  GUIDE  -  Here  is  a  completely  new  study  guide  and  reference  book  for  the  potential  ham.  This  is  not  a  question/answer 
memorization  course.  Electronic  and  radio  fundamentals  are  presented  and  explained  in  an  easy*to-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regulations,  as  well  as  application  forms.  Easily  the  best  path  into  trie 
exciting  world  of  ham  radio!  $4.95. 

•  GENERAL  CLASS  STUDY  GUIDE  -  A  complete  theory  course  for  the  prospective  General  or  Technician.  This  reference  explains 
transistor,  amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for  the  "big**  ticket.  After  getting  your  ticket,  you'll  use  this 
guide  again  and  again  as  an  electronic  reference  source-  Not  a  question/answer  guide  that  becomes  dated  when  the  FCC  updates  the  amateur 
exams,  $5-95. 

•  ADVANCED  CLASS  STUDY  GUIDE  —  Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you  need  the  73 
Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronic  measuring  techniques  are  covered  in  detail  in  this  easy-to-follow 
study  guide  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is  not  necessary  to  master  Advanced 
theory  -  try  this  book  before  visiting  the  examiner's  office*  $3.95. 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE  -  Before  going  for  your  1x2  call,  it  pays  to  be  a  master  of  the  Extra  class  electronic  theory. 
This  study  guide  is  the  logical  extension  of  the  73  theory  course*  AH  the  theory  necessary  to  pass  the  exam  is  presented.  Antennas, 
transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication  techniques.  This  book  is  not  a  classroom 
lecture  or  memorization  guide,  but  rathef  a  logical  presentation  of  the  material  that  must  be  understood  before  attempting  the  Extra  exam. 
Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  lirst1  $5+95« 


a**^^4* 


Gtiud 
Ct*u 

Uum 

Ci.1. 

novice 


*OT 


theory 
tapes 


Startling  Learning  Breakthrough 


You'll  be  astounded  at  how  realty  stmpEe  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three 
tapes  of  theory  and  one  of  questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to 
breeze  through  your  exam. 

73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our  tapes  for  the 
incredibly  low  price  of  OMLY  Si  5.95. 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a  cassette 
tape  over  and  over  m  your  spare  time  —  even  while  youVe  driving?  You  get  more  and  more  info  each  time 
you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour*long  tapes  give  you  all  the  basics  you'll 
need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be  invaluable  to 
you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without  first  listening  to  your  tapes? 


JJCOOC  COUfiSc 

m 


FOUR  TAPES  for  $15,95 
$4.95  EACH 

5  WPM  This  is  the  begin 
rung  tape  for  people  who  do 
not  know  the  code  at  all,  It 
takes  them  through  the  26 
letters,  10  numbers  and  nee 
essary  punctuation,  complete 
with  practice  every  step  of  the 
way  using  the  newest  blitz 
teaching  technique*.  It  it 
almost  miraculous1  In  one 
hour  many  people  —  including 
Kids  of  ten  —  are  able  to 
matter  the  code,  The  ease  of 
learning  gives  confidence  to 
beginners  who  might  other 
wise  drop  out. 


NEW  CODE  SYSTEM  -  Four  Speeds  Available 


6  WPM  This  rs  the  practice 
tape  for  the  Novice  and  Tech 
nician    licenses.    It   is  made   up 
of  one  solid  hour  of  code,  sent 
at    the    official    FCC    standard 
(no    other     tape     we've    heard 
uses  these   standards,  so  many 
people    flunk    the   code    when 
they    are    suddenly     -     under 
pressure  —   faced   with  charac 
ters     sent     at     13     wpm     and 
spaced  for   5  wpm}.  This  tape 
is  not  mem  or  liable,  unlike  the 
z any    5    wpm   tape,   since   the 
code   groups   are   entirely   ran 
dom  characters  sent  in  groups 
of   five.   Practice  this  one  dur 
ing    lunch,    while    in    the    car. 


ONLY  4  for  SI 5 ,95!  73  is  in  the  publishing  business,  not  tapes,  so 
you  ever  seen  one  hour  cassettes  for  under  $6?  For  1  st  class  mail  add 


anywhere,  and  you'll  be  more 
than  prepared  for  the  easy 
FCC  exam. 

1  3  WPM  Code  groups 
again,  at  a  brisk  13  per  so  you 
will  be  at  ease  when  you  sit 
down  rn  front  of  the  steely 
eyed  government  inspector 
and  he  starts  sanding  you  plain 
language  at  only  13  per  You 
need  this  extra  margin  to  over 
come  the  panic  which  is  uni 
versa*  in  the  test  situations, 
When  you've  spent  vc*ur 
money  and  time  to  lake  the 
test  you'll  thank  heavens  you 
had  this  back-breaking  iape. 

these  are  priced  much  lower  than 
254  per  tape  ordered 


20  WPM  Code  is  what  gets 
you  when  you  go  lor  the 
Extra  Class  license,  it  is  so 
embarrassing  to  pamc  out  just 
because  you  didn't  prepare 
yourself  with  this  tape, 
Though  this  is  only  one  word 
faster,  the  code  groups  are  so 
difficult  that  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  can't  believe  how 
easy  20  per  really  is  wuh  ihis 
fantastic  one  hour  tape.  No 
one  who  can  copy  these  tapes 
can  possibly  fail  the  FCC  test. 
Remove  all  fear  of  the  code 
forever  with  these  tapes, 

anyone  else  could  sell  them.  Have 


LIBRARY  SHELF 
BOOK  BOXES 
as*  Hrt_^«rt3^-  -  —  S2.00each 

2/S3.00  •  S/S1 0.00 
BUMPER  STICKERS; 

RADIO  AMATEURS  TALK  TO  THE  WORLD!! 

AUTHORIZED  VEHICLE 

SUPPORT  YOUR  LOCAL  POLICE 
504  each;  any  3  for  $1.00 

BINDERS  -  Red  Binders  with  gold  lettering  keep  your  1976  & 
1977  73s  safe  from  being  lost  or  damaged.  Each  binder  holds 
1  2  issues.  $6.00  ea.p  2  for  £1 1  r00+ 


BACK  ISSUE  BUNDLE!  73  Magazine  Classics,  issues  contain  Inn 
hundred*  of  articles  &  projects.  Great  for  nostalgia  buffs.  20 
capiat  (all  different)  for  $0  00 


QSLsI 


Si***- 

B**et  trp*  b*u9  mm*m 


ONLY  $7.50 
for  250, 

$12.50  for  500, 

$20  *UU   f  Or     1  0  00  !  Sty  ft  W  -  BiMLk  type,  biur  world 

How  can  73  make  such  beautiful  cards,  printed  on  The  best 
coaled  stock,  available  for  about  half  the  regular  cost? 

The  world  and  satellite  are  printed  in  blue,  your  name, 
address  and  call  are  in  black.  The  OSO  information  is  a  standard 
form  on  the  back,  DOMESTIC  ORDERS  ONLY 

ALLOW  6  8  WEEKS  FOR  DELIVERY, 


Use  the  order  card  or  itemise-  your  order  on  a  separate  piece  of  paper  and  mail  to. 

73  Radio  Bookshop  •Peterborough  NH  03458  Be  sure  to  include  check  or  detailed  credit  card  information. 

Note:  Price*  subject  to  change  without  notice  on  books  not  published  bv  73  Magazine. 
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•  REPEATER  ATLAS  Hundreds  of  new  listings  . ,  .  by  both  location 
and  frequency  .  .  .  dual  listing,  invaluable  for  your  car  . ,  .  find  those 
repeaters  as  you  travel.  This  is  the  ONLY  complete  list  of  repeaters 
being  published.  Almost  3000  repeaters  listed  in  this  issue  ,  -  -  repeaters 
from  all  over  the  entire  world.  Only  $1.95, 

•  VHF  ANTENNA  HANDBOOK  The  NEW  VHF  Antenna  Handbook 
details  the  theory,  design  and  construction  of  hundreds  of  different 
VHF  and  UHF  antennas  *  .  ,  A  practical  book  written  for  the  average 
amateur  who  takes  joy  in  building,  not  full  of  complex  formulas  for  the 
design  engineer.  Packed  with  fabulous  antenna  projects  you  can  build. 

•  WEATHER  SATELLITE  HANDBOOK  Simple  equipment  and 
methods  for  getting  good  pictures  from  the  weather  satellite.  Antennas, 
receivers,  monitors,  facsimile  you  can  build,  tracking,  automatic  control 
(you  donJt  even  have  to  be  home)*  Or,  Taggart  WB8DQT  $4.95. 

•  COAX  HANDBOOK  The  world's  only  handbook  devoted  exclusively 
to  coaxp  feedlinesand  connectors.  Special  price  only  51.50. 


•  VOL-  I  COMPONENT  TESTERS  ,  .  .  how  to  build  transistor  testers 
(8).  diode   testers    (3),    IC    testers   (3),  voltmeters  and   VTVMs  (9), 

ohmmeters  (8  different  kinds),  inductance  (3),  capacity  (9).  Q 
measurement,  crystal  checking  (6),  temperature  (2),  aural  meters  for 
the  blind  (3)  and  all  sons  of  miscellaneous  data  on  meters  .  .  .  using 
them,  making  them  more  versatile,  making  standards.  I nvaluable  book, 
$4.95. 

•  VOL.  II  AUDIO  FREQUENCY  TESTERS  .jam  packed  full  of  all 
kinds  of  audio  frequency  test  equipment.  If  you're  into  SSB»  RTTY, 
S5TV,  etc.,  this  book  is  a  must  for  you  . . .  a  good  book  for  hi-fi  addicts 
and  experimenters  tool  $4.95. 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS  Radio  frequency  waves, 
the  common  denominator  of  Amateur  Radio.  Such  items  as  SWR, 
antenna  impedance,  line  impedance,  rf  output  and  field  strength; 
detailed  instructions  on  testing  these  items  includes  sections  on  signal 
generators,  crystal  calibrators,  grid  dip  oscillators,  noise  generators, 
dummy  loads  and  much  more.  $4.95. 

•  THE  NEW  RTTY  HANDBOOK  is  a  brand  new  1977  edition  and  the 
only  up-to-date  RTTY  book  available.  The  state  of  the  art  has  been 
changing  radically  and  has  made  all  previous  RTTY  books  obsolete.  It 
has  the  latest  circuits,  great  for  the  newcomer  and  the  expert  alike ,  ■  . 
Onty  $5.95. 


•  73  VERTICAL,  BE  AM  AND  TRIANGLE  ANTENNAS  by  Edward  M. 
Moil  W3FQJ  Describes  73  different  antennas  for  amateurs.  Each  design 
is  the  result  of  the  author's  own  experiments:  each  has  actually  been 
buiit  and  air-tested.  Includes  appendices  covering  the  construction  of 
noise  bridges  and  antenna  line  tuners,  as  well  as  methods  for  measuring 
resonant  frequency,  velocity  factor,  and  standing-wave  ratios.  160 
pages.  $5,50, 

•  IC  OP-AMP  COOKBOOK  by  Walter  G.  Jung.  Covers  not  only  the 
basic  theory  of  the  IC  op  amp  in  great  detail,  but  also  includes  over  250 
practical  circuit  applications,  liberally  illustrated.  592  pages,  5%  x  B%f 
softbound  $12.95, 

•  73  D I  POLE  AND  LONG  WIRE  ANTENNAS  by  Edward  IVL  NoJI 
W3FQJ  This  is  the  first  collection  of  virtually  every  type  of  wire 
antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and 
detailed  construction  data  for  73  different  antenna  types,  Appendices 
describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on 
measuring  resonant  frequency,  velocity  factor,  and  swr.  160  pages. 
$6.50. 

•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN  BUILD  Rf  burst, 
function,  square  wave  generators,  variable  length  pulse  generators  — 
100  kHz  marker,  i-f  and  rf  sweep  generators,  audio  osc,  af/rf  signal 
injector,  146  MHz  synthesizer,  digital  readouts  for  counters,  several 
counters,  prescaler,  microwave  meter,  etc.  252  pages.  $5,95, 

•  SSTV  HANDBOOK  This  excellent  book  tells  all  about  it,  from  its 
history  and  basics  to  the  present  state  of  the  art  techniques.  Contains 
chapters  on  circuits,  monitors,  cameras,  color  SSTV,  test  equipment 
and  much  more.  Hardbound  S7«  softbound  S5_ 


Us*  the  order  card  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to* 

73  Radio  Bookshop  •  Peterborough  NH  03453  Be  sure  to  include  check  or  detailed  credit  card  information. 

Note:  Prices  subject  to  change  without  notice  on  books  not  published  by  73  Magazine* 
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•  RTL  COOKBOOK  by  Donald  Lancaster.  Explains  the  how  and  why  of 
RTL  (Resistor-Transistor  Logic)  and  gives  design  information  that  can  be  put 
to  practical  use.  Gives  a  multitude  of  digital  applications  ranging  from  the 
basic  switch  to  the  sophisticated  counter,  240  pages;  S%  x  8>*;  sofibound. 
$5,50. 

•  TTL  COOKBOOK  by  Donald  Lancaster.  Explains  what  TTL  is,  how  it 
works,  and  how  to  use  it.  Discusses  practical  applications,  such  as  a  digital 
counter  and  display  system,  events  counter,  electronic  stopwatch,  digital 
voltmeter,  and  a  digital  tachometer.  336  pages:  5V?  *  S1^;  softbound.  S8.95- 

•  TVT  COOKBOOK  bv  Donald  Lancaster.  Describes  the  use  of  a  standard 
television  receiver  as  a  microprocessor  CRT  terminal.  Explains  and  describes 
character  generation,  cursor  control  and  interface  information  in  typical, 
easy -to  ^understand  Lancaster  style.  This  book  is  a  required  text  for  both  the 
microcomputer  enthusiast  and  the  amateur  RTTY  operator  who  desires  a 
quiet  alternative  to  noisy  teletype  machines.  59,95. 


•  FASCINATING  WORLD  OF  RADIO  COMMUNICATION  Interesting 
stories  in  the  history  of  radio  pioneering  and  discovery.  Also  includes 
the  fundamentals  of  broadcast  band  DXing,  A  must  for  every  radio 
amateur,  $3,95, 

•  PRACTICAL  TEST  INSTRUMENTS  YOU  CAN  BUILD  37  simple 
test  instruments  you  can  make  —  covers  VOMs,  VTVMs,  semiconductor 
testing  units,  dip  meters,  wattmeters,  and  iusi  about  anything  else  you 
might  need  around  the  test  lab  and  ham  shack.  $4,95, 

•  1001  PRACTICAL  ELECTRONIC  CIRCUITS  Tabs  new  1001 
circuits  is  available  for  only  $9.95  ppd.  The  next  time  you  want  a 
circuit  for  just  about  anything,  eat  your  heart  out  that  you  didn't  send 
for  this  book  the  first  time  you  read  about  it.  You'd  better  order  the 
book  right  away,  before  they  run  out.  $9,95. 

•  HOvV  TO  MAKE  BETTER  QSLs  Be  proud  of  your  QSL  cards  .  , 
have  a  card  which  gets  front  space  on  every  hamshack  wall  .  .  .  win 
prizes  at  hamfests.  The  only  way  to  have  a  truly  outstanding  card  is  to 
make  it  yourself  ,  . .  which  iseasv  when  urn*  have  this  new  book,  $2,00, 


•  WHAT  TO  DO  AFTER  YOU  HIT  RETURN  PCC's  first  book  of  computer 
games  ...  48  different  computer  games  you  can  play  in  BASIC  .  .  ,  programs, 
descriptions,  muchly  illustrated.  Lunar  Landing,  Hammurabi,  King,  Civil  2,  Qubic 
5,  Taxman,  Star  Trek,  Crash.  Market,  etc.  $6.95. 

•  101  GAMES  IN  BASIC  Okayp  so  once  you  get  your  computer  up  and  running  in 
BASIC,  then  what7  Then  you  need  some  programs  in  BASIC,  that's  what.  This 
book  has  101  games  for  you,  from  very  simple  to  real  buggers.  You  get  the  games* 
a  description  of  the  games,  the  listing  to  put  in  your  computer  and  a  sample  run 
to  show  you  how  they  work.  Funt  Any  one  game  will  be  worth  more  than  the 
price  of  the  book  for   the  fun  you  and  your  family  will  have  with  it,  $7.50. 

•  BASIC  by  Bob  Albrecht,  etc.  Self 'teaching  guide  to  the  computer  language  you 
will  need  to  know  for  use  with  your  microcomputer.  324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  programming,  $4.95. 

•  THE  UNDERGROUND  BUYING  GUIDE  Here  is  a  handy  guide  for  the 
electronics  enthusiast.  Over  600  sources  of  equipment  and  literature  are  provided; 
some  are  mail-order-only  outfits  that  do  not  advertise.  Sources  are  listed 
alphabetically,  by  service  or  product,  and  by  state.  The  guide  is  cross-referenced 
for  ease  of  use.  Electronic  publishing  houses  are  also  listed.  Published  by  PMS 
Publishing  Co,,  $5.95  each. 


•AN  INTRODUCTION  TO  MICROCOMPUTERS,  VOLS.  1  AND  2  At  last" 
Someone  has  finally  written  a  book  containing  hardware  details  about  most  of  the 
popular  micro  chips  available  to  computer ists.  An  introduction  to  Microcom- 
puters, Volumes  1  and  2,  by  Adam  Osborne  Associates,  are  references  dealing 
with  microcomputer  architecture  in  general  and  specifically  with  details  about 
most  of  the  common  chips,  These  books  are  not  software-oriented,  but  are 
invaluable  for  the  hobbyist  who  is  rmo  building  his  own  interfaces  and  processors. 
Volume  1  is  dedicated  to  general  hardware  theory  related  to  micros,  and  Volume 
2  discusses  the  practical  details  of  each  micro  chip.  (Detailed  review  <n  Kilobaud 
^2)  Published  by  Osborne  Associates,  S7 .50  each. 

•8080  PROGRAMMING  FOR  LOGIC  DESIGN  Here  is  an  ideal  reference  for  the 
person  desiring  an  in<fepth  understanding  of  the  8080  processor.  The  work  ts 
application-oriented,  and  the  8080  ts  discussed  in  light  of  replacing  conventional, 
hard-wired  logic  systems.  Both  hardware  and  software  is  described.  Practical 
design  considerations  are  provided  for  the  individual  wishing  to  implement  an 
8080-based  control  system.  (Detailed  review  in  Kilobaud  ^1)  Published  by 
Osborne  Associates,  $7,50, 

•  6800  PROGRAMMING  FOR  LOGIC  DESIGN  Oriented  toward  the  industrial 
user,  this  book  describes  the  process  by  which  conventional  logic  can  be  replaced 
by  a  6800  microprocessor .  Both  hardware  and  software  techniques  are  discussed, 
as  well  as  interface  information.  This  reference,  and  its  companion  dedicated  to 
8080  users,  provide  practical  information  that  allows  an  experimenter  to  design  a 
complete  micro  control  system  from  the  "ground  up."  An  excellent  reference! 
Published  by  Osborne  Associates,  $"7.50. 


Use  the  order  card  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to. 
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•SCELBI'S  GALAXY  GAME  FOR  THE 
"6800"  Here's  a  new  twist  in  computer  games 
by  Scelbi  Computer  Consulting  and  Robert 
Findley/Raymond  Edwards.  The  game, 
"Galaxy/"  pits  the  operator  of  a  spaceship 
against  alien  craft,  as  well  as  such  variables  as 
speed,  time,  and  ammunition.  No  two  games 
are  the  same'  This  game  is  described  in 
Galaxy  Game  for  the  6800,  published  by 
Scelbi  Computer  Consulting,  Inc.  $14.95, 


•  6800  SOFTWARE  GOURMET  GUIDE  & 
COOKBOOK  If  you  have  been  spending  too 

much  time  developing  routines  for  your  6300 
microprocessor,  try  the  new  book  by  Scelbi 
Computing  and  Robert  Findley,  This  manual, 
6800  Software  Gourmet  Guide  and  Cook* 
book r  describes  sorting,  searching,  and  many 
other  routines  for  the  8080  user,  $9>95« 


#8080  SOFTWARE  GOURMET  GUIDE 
AND  COOKBOOK  If  you  have  been  spending 
too  much  time  developing  simple  routines  for 
your  8080,  try  this  new  book  by  Scelbi 
Computing  and  Robert  Fmdley.This  manual, 
8080  Software  Gourmet  Guide  and  Cook- 
book, describes  sorting,  searching,  and  many 
other  routines  for  the  8080  user.  $9,95. 


•  CMOS    COOKBOOK    by    Don    Lancaster, 

pub.  Howard  W\  Sams  Company.  Another 
winner  from  Don  Lancaster,  author  of  the 
famous  RTL  and  TTL  Cookbooks,  The  CMOS 
Cookbook  details  the  application  of  CMOS, 
the  tow  power  logic  family  suitable  for  most 
applications  presently  dominated  by  TTL, 
The  book  follows  the  style  of  the  original 
Cookbooks.  Eight  chapters  cover  all  facets  of 
CMOS  logic,  and  the  work  is  prefaced  by  100 
pages  detailing  the  characteristics  of  most 
CMOS  circuits.  The  CMOS  Cookbook  is  re- 
quired reading  for  every  serious  digital  experi- 
menter. $9.95. 


•HOBBY  COMPUTERS  ARE   HERE   If  you 

lor  a  friend)  want  to  come  up  to  speed  on 
how  computers  work  .  .  ,  hardware  and  soft- 
wore  ,  . .  this  is  an  excellent  book.  It  starts 
with  the  fundamentals  and  explains  the  cir- 
cuits, the  basics  of  programming,  along  with  a 
couple  TVT  construction  projects,  ASCH- 
Baudot,  etc.  This  book  has  the  highest  recom- 
mendations as  a  teaching  aid  for  newcomers* 
$4.95. 


•  BRAND  NEW  DICTIONARY  This  new  microcomputer  dictionary  fills  the 
urgent  need  for  all  computer  people,  engineers,  scientists,  industrialists, 
communications  people  —  as  professionals,  amateurs,  teachers,  or  students  —  to 
become  quickly  acquainted  with  the  terminology  and  nomenclature  of  a  new 
revolution  in  computer  control  capabilities  in  areas  that  pervade  most  of  man's 
daily  activities. 

Over  5000  definitions  and  explanations  of  terms  and  concepts  (704  pages) 
relating  to  microprocessors,  microcomputers  and  microcontrollers.  There  are  also 
separate  appendices  on:  programmable  calculators;  math  and  statistics  definitions; 
flowchart  symbols  and  techniques;  binary  number  systems  and  switching  theory; 
symbol  charts  and  tables;  summaries  of  BASIC,  FORTRAN  and  APL>  In  addition 
there  is  a  comprehensive  electronics/computer  abbreviations  and  acronyms 
section.  $15.95, 

•COMPUTER  PROGRAMMING  HANDBOOK  by  Peter  Stark.  A  complete  guide 
to  computer  programming  and  data  processing.  Includes  many  worked  out 
examples  and  history  of  computers,  $835* 

•  MY  COMPUTER  LIKES  ME  .  .  .  WHEN  I  SPEAK  BASIC  An  introduction  to 
BASIC  .  .  .  simple  enough  for  your  kids*  If  you  want  to  teach  BASIC  to  anyone 
quickly,  this  booklet  is  the  way  to  go,  $2,00. 

•  THE  STORY  OF  COMPUTERS  by  Donald 
D.  Spencer  is  to  computer  books  what  Dick 
and  Jane  is  to  novels ,  . .  extremely  elementary, 

gives  the  non-computerist  a  fair  idea  of  what 
the  hobbyist  is  talking  about  when  he  speaks 
computer  lingo.  Attempts  to  explain  what 
computers  are  and  can  do  to  a  spouse,  child 
or  any  un-electronics -minded  friend.  $435. 


•  MICROCOMPUTER  PRIMER  by  Mitchell 
Waite  and  Michael  Pardee,  pub.  by  Howard  W. 
Sams  Company,  If  you  are  afraid  to  get 
involved  with  microcomputers  for  fear  of  not 
understanding  them,  worry  no  longer!  The 
Microcomputer  Primer  describes  basic 
computer  theory,  explains  numbering 
systems,  and  introduces  the  reader  to  the 
world  of  programming.  This  book  does  not 
elaborate  on  specific  systems  or  chips,  but 
describes  the  world  of  microcomputing  in 
"real  world"  terminology.  There  is  probably 
no  better  way  of  getting  involved  with  the 
exciting  new  hobby  of  micro  computing. 
SI  SB. 


•  INTRODUCTION  TO  MICROPROCES 
SORS  by  Charles  Rockwell  of  MICROLOG. 
Here  is  an  ideal  reference  for  the  individual 
desiring  to  understand  the  hardware  aspects 
of  microprocessor  systems.  This  book  des- 
cribes the  hardware  details  of  computer 
devices  in  terms  the  beginner  can  understand, 
instead  of  treating  the  micro  chip  as  a  "black 
box,"  Addressing  schemes,  registers,  control, 
and  memory  are  all  explained,  and  general 
information  about  hardware  systems  is  pro- 
vided. Specific  systems  are  not  described  and 
programming  is  only  briefly  discussed.  Intro- 
duction To  Microprocessors  is  a  hardware 
introduction  «  . .  and  a  good  one,  $17,50  US 
and  Canada,  $20  elsewhere. 


•  THE  NEW  HOBBY  COMPUTERS!  This 
book  takes  tt  from  where  "Hobby  Computers 
Are  Here"  leaves  off,  with  chapters  on  Large 
Scale  Integration,  how  to  choose  a  micropro- 
cessor chip,  an  introduction  to  programming, 
low  cost  I/O  for  a  computer,  computer 
arithmetic,  checking  memory  boards,  a 
Baudot  monitor  /editor  system,  an  audible 
logic  probe  for  finding  those  tough  problems, 
a  ham's  computer,  a  computer  QSO  machine 
.  .  .  and  much,  much  more!  Everything  of 
interest  is  there  in  one  volume,  ready  to  be 
enjoyed  by  you.  $4.95. 


•  KILOBAUD  The  Small  Computer  Magazine  Software  &  Hardware  exposed  to  the  core.  Written  for 
the  non-PhD  computer  hobbyist  who  wants  to  know  what's  new.  $2.00  each  at  the  newsstand,  $15.00 
for  1  year  subscription.  Back  issues  S3 .00  per  copy. 

Use  the  order  card  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •Peterborough  NH  03458  Be  sure  to  include  check  or  detailed  credit  card  information 

Note:  Prices  subject  to  change  without  notice  on  books  not  published  by  73  Magazine. 
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CUSTOM  TRANSFORMERS 


HEAVY  DUTY  REPLACEMENT  TRANSFORMERS* 
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H«nry  ZK  2  A  Pint  Tramfotmw 
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SI  65.00 

95  00 

125-00 

125  00 

140.00 

165.00 

135  00 

1K.O0 

156.00 
95.00 
9S.00 

12500 

135.00 


SPECIALS 


Hiit  XFMR   4&00  VAC  •  1-5A  1CAS  230  VAC  60  Ht  ptim*y,  Wt.  60  LB 
P!«tt  XFMR   3500  VAC  •  1.0A  ICAS  230  VAC  CO  He  ptinwy,  Wt.  41  LB 
Pl«i»  XFMR.  3000  VAC  0  0.7 A  ICAS  1 15  230  VAC  GO  Hi  pn,  Wt,  27  LB 
PUt*  XFMR  6000  VCT*0.8ACCS115/230VAC60HtpjirWt41  LB    , 
FIL  XFMR.  7  5  VCT  #  21 A  CCS  117  VAC  60  Hi  pnm«rv  Wi.  8  L8 

Fit  CtvoK#  bifilir  wound  30  AMP  RF  Filiman:  Chofca  an  V  2«7  rod    

DC  FilH*  Chok*  BO  My  •  I  5  ADC 

OCSmnfcflfiVfCho**    30  Hv  •  0  ISA  to  50  H¥  •  VQAOC   .. 


SI  95.00 

..  125  00 

.  -  95.00 

135  00 

29  95 


r     .      S      9-1 

150  00 
100  00 


mAti  heavy  duty  replacement  transformers  are  electrically  super- 
ior to  original  equipment (s}.  All  transformers  are  manufactured 
to  rigid  commercial  quality  specifications  and  each  carries  a  24 
month  guarantee! 

Write  today  for  a  free  quotation  on  any  transformer.  Choke t  or 
saturable  reactor. 

Peter  W.  Da  hi  Co. 


4007  Fort  Blvd.  *  El  Paso,  Texas 79930 

Telephone  (915)  566-5365  or  (915)  751-4856 
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Let  us  know  8  weeks  in  advance  so  that  you  won't  miss 
a  single  issue  of  73  Magazine. 

Attach  old  label  where  indicated  and  print  new  address 
in  apace  provided.  Also  include  your  mailing  label 
whenever  you  write  concerning  your  subscription.  It 
helps  us  serve  you  promptly. 

Write  to: 

magazine 

Peterborough  NH  03458 

□  Address  change  only  □  Payment  enclosed 
3  Extend  subscription  (1  extra  BONUS  issue) 

□  Enter  new  subscription  D  Bill  me  later 
Dl  year  $15.00 


name, 


call 


siate 


zip. 


If  you  have  no  label  handy,  print  OLD  address  here, 
name call 


5       address. 


city. 


state. 


,zip. 
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AN  ENERGY  CONSERVATION  SUGGESTION 

FROM  YAESU 


FT-301S 
Analog  Dial  -20  Watts  PEP 

OR 


FL-110  Broadbanded  Solid  State  Linear 
200  Watts  Output- Power  When  You  Need  It 


FT-301 SD 
Digital  Dial-20  Watts  PEP 


CUT  YOUR  ELECTRICITY  BILL! 

Do  your  part  in  Uncle  Sam's  energy  conservation 

program.  Obey  FCC  rules  that  tell  you  not  to  run 

more  power  than  is  needed.  But  when  the  going 

gets  tough,  switch  in  the  linear! 


Yaesu's  Deluxe  Accessories  Complete  Your  Station 


Shown  above:  Deluxe  Power  Supply/ Speaker/ Digital  Clock  and  Programmable  CW  Identifier 

•  FT-301  SD  Transceiver  •  External  VFO  •  Monitorscope 


For  a  copy  of  our  latest  catalog,  send  your 
name,  address,  zip  code  and  ham  call  sign. 
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radio. 


\k, 


YAES4J 

\J 


888 


YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.,  613  Redna  Ter.,  Cincinnati,  OH  45215 
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